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ABSTRACT 


The  results  of  analyses  of  25  sets  of  impact  test 
data  representing  8  plates  from  7  heats  of  ASTN.  type 
514  and  type  517  steels  are  given  as  43  Figures 
oontaining  128  plots  and  as  90  Tables.     The  figures  and 
tables  give  the  observed  data  and  the  calculated  values 
o±  the  fitted  curves  based  on  the  available  data  for 
energy  absorption,  energy  absorption  per  unit  area,  and 
lateral  expansion.     The  calculations  were  made  using  the 
computer  program  ITER,  created  at  the  National  Bureau  of 
Standards    (NBS) .     Sixteen  of  the  data  sets,  representing 
7  heats  of  steel,  were  furnished  by  the  Federal  Highway 
Administration   (FHV7A)  .     The  other  9  data  sets  represented 
only  one  of  the  7  heats  of  steel,  and  these  data  were 
obtained  in  tests  conducted  at  NBS  with  specimens  furnished 
by  FHWA.     The  results  of  the  NBS  tests  on  one  plate  are 
compared  with  the  results  of  another  laboratory's  tests 
on  another  plate  from  the  same  heat  of  steel. 
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1 .  PREFACE 


This  fracture  toughness  evaluation  of  7  quenched-and- 
tempered  bridge  steels  involves  the  computer  analyses  of 
a  total  of  25  sets  of  specimens  of  both  Charpy  V-notch 
(CVN)   and  precracked  Charpy   (PCI)    impact  tests.  Sixteen* 
of  the  25  sets  were  tested  with  no  assistance  from  the 
National  Bureau  of  Standards    (NBS) .     The  rav/  data*  from 
these  tests  v'ere  furnished  for  computer  analysis  only. 
Nine  sets*  of  untested  specimens  were  also  delivered  to 
NBS ,  through  FHUA ,   either  in  the  as-machined   (CVN  specimens) 
condition  or  in  the  as-machined-and-precracked  (PCI 
specimens)    condition;   at  NBS ,  these  specimens  were  measured 
and  tested  according  to  ASTI'  Designation  E23-73,  and  the 
results  V7ere  computer  analysed  by  the  computer  program 
ITER  developed  at  NBS . 


These  data  and  specimens  were  sent  to  NBS  on  or  before 
13  April  1973  by  Carl  E.  Hartbov/er ,  B.S.,  M.E., 
Consultant  and  at  the  request  of  Mr.   Orrin  F.  Finch, 
Attorney  for  the  State  of  California  Department  of 
Public  Works. 
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2.  OBJECTIVE 


The  objectives  of  this  evaluation  were:    (1)   to  perform 
impact  tests  at  NBS  on  Charpy  V-notch   (CW)   and  precracked 
Charpy  impact   (PCI)    specimens  taken  from  a  quenched-and- 
tempered  bridge  steel,    (2)   to  analyse  these  test  results  and 
(3)    to  analyse  the  raw  data  furnished  by  FHWA  for  impact 
tests  of  seven  heats  of  steel,  and   (4)   to  compare  the 
results  of  NBS  tests  on  one  plate  with  the  results  from 
tests  by  another  laboratory  on  a  second  plate  from  the  same 
heat  of  steel. 

3.      EXPERII^-ENTAL  PROCEDURE 

3 . 1     Specimens  Not  Tested  at  NBS 

The  16  sets  of  impact  test  data  furnished  by  FHWA  are 
given  in  Appendix  A.     The  data  are  of  two  types,  Charpy 
V-notch   (CVN)   and  precracked  Charpy  impact   (PCI) .  These 
raw  data  were  analyzed  by  the  comtputer  program  ITER. 

These  data,  representing  four  types  of  ASTM  514  and  517 
Steels,  were  taken  from  seven  plates  representing  seven 
heats  of  steel.     Plates  A  and  L  are  type  517-F;  plates  Al , 
Q  and  Z  are  type  517-H;  plate  M  is  type  514-F;   and  plate  R 
is  type  514-H.     For  each  plate,  data  is  given  for  one  set 
of  CVN  specimens  and  for  one  set  of  PCI  specimens.  However, 
for  plate  Q,  two  sets  of  data  are  given  for  each  type  (CVN 
and  PCI)   of  specimens    (one  set  of  "surface",  and  one  set  of 
midthickness  specimens) .     Thus,  a  total  of  16  data  sets 
were  furnished  and  analysed. 

All  of  the  16  data  sets  contained  energy-absorption  data, 
whereas  only  12  data  sets  contained  lateral-expansion 
measurements.     The  four  data  sets  furnished  for  plate  Q  did 
not  include  lateral-expansion  measurements. 

In  the  computer  analyses,  calculations  and  graphs  were 
made  for  both  the  energy-absorption  data,  and  energy- 
absorption-per-unit-area  data  for  all  16  data  sets.  In 
addition,  calculations  and  graphs  were  made  for  the  12 
lateral-expansion  data  sets.     For  the  calculation  of  the 
area  in  the  energy-absorption-per-unit-area  calculations, 
the  width  and  thickness  dimensions  of  the  specimens  were  taken, 
respectively,  as  0.394"  and  0.315"  for  the  CVN  calculations 
and  0.394"  and  0.280"  for  the  PCI  calculations. 
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3 . 2     Specimens  Tested  at  NBS 


In  addition  to  the  raw  data  discussed  above,  the  FHWA 
furnished  NBS  with  55  CVN  and  25  PCI  test  specimens  for 
impact  tests  to  be  conducted  at  NBS.     Along  v;ith  these 
specimens,   a  test  plan    (given  in  Appendix  B)   was  furnished. 
These  specimens  were  inspected  at  NBS  to  assure  that  they 
were  in  compliance  with  the  dimensional  requirements  of 
ASTM  E23-72,  Figure  4  Type  A. 

The  CVN  specimens  v/ere  impact  tested  in  accordance  with 
the  requirements  of  ASTM  E23-72,   Section  8:   the  PCI  specim.ens 
were  im^pact  tested  in  accordance  with  the  Proposed  Method  of 
ASTM  E23.03  .03.     These  tests  v/ere  conducted  v/ith  a  Charpy 
test  machine  that  had  been  proof  tested  for  the  low,  middle 
and  high  range  values  on  July  21,   1971  and  for  the  low  and 
high  range  values  only  on  August  1,   1973.     The  1972  proof 
test  was  in  conformance  with  all  of  the  requirements  of 
ASTM  E23-72  Sections  6  and  11.     However,   for  the  1973  proof 
test,  middle-range  specimens  were  not  available.  In 
addition,   it  is  to  be  noted  that  the  Charpy  test  machine 
used  for  the  NBS  tests  v/as  not  "instrumented"  and  energy  values 
are  therefore  given  only  to  the  nearest  1/2  ft-lb. 

4.      RESULTS  AND  DISCUSSIONS 

4 . 1     Specimens  Not  Tested  at  NBS 

The  test  data  and  the  results  of  the  computer  analyses 
for  the  raw  data  furnished  by  FHWA  for  the  seven  heats  of 
steel  are  presented  as  Figures  1  through  7  for  plates  A,  Ai , 
L,  M,  Q,   R,   and  Z,   respectively.     The  results  for  the  PCI 
and  CVN  specimens  from  plate  A  are  given  respectively  in 
Tables  1  and  2 ;   for  Al  in  3  and  4 ;   for  L  in  5  and  6 ;   for  M 
in  7  and  8;   for  Q  in  9-12;   for  R  in  13  and  14;  and  for  Z 
in  15  and  16.     After  each  table  and  figure  number  is  a  letter 
designation  of  A,  B,  or  C.     Each  letter  represents  one  of 
the  fracture  criteria  used  in  the  analysis:  A  represents 
energy  absorption,  B  represents  energy  absorption/unit  area, 
and  C  represents  lateral  expansion.     However,  Figure  5,  has 
designations  of  5A-1,   5A-2,   5B-1  and  5B-2;   this  was  done 
because  the  data  for  the  surface  and  that  for  the  midthickness 
of  plate  Q  were  plotted  separately. 

On  each  plot  and  table  are  given  both  the  observed  values 
and  the  calculated  values,  which  are  the  results  of  the 
calculations  made  with  the  NBS  computer  program  ITER.  The 
computer  program  ITER  calculates  the  curve  of  "best  fit"  for 
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the  available  data  using  a  least-squares  method.     Both  the 
printed  tables  and  the  plotted  figures  given  here  are 
outputs  of  ITER. 

Each  of  the  Figures,   1  through  7,  give  the  observed  data 
and  the  calculated  curves  for  one  of  the  7  plates,  v/ith  the 
CVN  and  PCI  values  being  plotted  as  overlays  on  the  same  axes. 
Figures  8  and  9  are,  respectively,  overlays  of  all  data  and 
curves  for  the  eight  PCI  data  sets  and  overlays  of  all  curves 
and  data  for  the  eight  CVN  data  sets.     These  8  sets  of  data 
represent  the  7  heats  of  steel  mentioned  above. 

4  .  2     Specimens  Tested  at  NBS 

The  dimensions  of  the  specimens  from  plate  CK  were 
observed  to  be  within  the  size  requirements  of  the  specifi- 
cations.    Results  of  measurements  taken  of  all  the  test  speci- 
mens are  presented  as  Appendix  C.     The  values  given  in  this 
Appendix  table,   for  the  widths  of  the  specimens    (side  2) 
and  for  the  depths  of  the  uncracked  part  of  the  PCI  specimens 
(side  1)   and  the  depths  of  the  metal  beneath  the  notch  of  the 
CVN  specimens    (side  1) ,  were  used  in  calculations  of  the  area 
for  the  energy-per-unit-area  calculations  in  the  computer 
analyses . 

The  results  of  the  impact  tests  are  presented  in  Figures 
10-12  and  Tables  17-25.     The  computer  analyses  were  made  as 
described  above  for  the  analyses  of  raw  data  furnished  by 
FHWA.     However,   the  plots  of  CVN  and  PCI  data  v/ere  not  over- 
layed  onto  the  same  set  of  axes.     Rather,  on  a  given  set  of 
axes  are  given  the  results  for  three  data  sets,  which 
represent  the  three  plate  thickness  locations  for  specimens 
of  a  given  orientation  with  respect  to  the  rolling  direction 
of  the  plate.     Figure  10   (Tables  17-19)   gives  the  results 
for  longitudinal  CW  specimens.  Figure  11   (Tables  20-22) 
gives  the  results  for  transverse  CVN  specimens,  and  Figure 
12   (Tables  23-25)   gives  the  results  for  longitudinal  PCI 
specimens . 

4.3     Comparison  of  NBS  Data  and  FHWA  Data  from  Heat  No.  C4 913-4 

Plate  CK  and  plate  Q  both  have  the  same  heat  number, 
C4913-4,  and  it  is  presumed  that  they  represent  two  plates  from 
the  same  heat.     The  differences  between  impact  test  results  of 
surface   (top  or  bottom)   and  middle  specimens,  either  from 
plate  Q  or  from  plate  CK,  were  observed  to  be  relatively  small 
in  relation  to  differences  between  heats  for  the  seven  heats 
of  steel  analyzed  in  this  report.     Therefore,  independent 
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analyses  v/ere  made,   for  specimens  of  similar  orientation 
(longitudinal  or  transverse)    and  type    (PCI  or  CVN) ,   but  all 
data  for  the  surface  and  midthickness  locations  were  grouped 
for  similar  specimens  from  a  given  plate.     The  data  from  the 
two  plates  thus  resulted  in  two  longitudinal  PCI  sets,  two 
longitudinal  CVN  sets ,  and  one  transverse  CVN  set. 

In  this  way,  the  results  from  a  multiplicity  of  specimens 
from  each  of  the  plates,  CK  and  Q,  could  be  compared.  For 
this  comparison  and  with  statistical  methods,   the  95  percent 
confidence  limits  for  each  of  the  five  data  sets  were 
determined. 


Figures  13  and  14    (and  Tables  26-30)    show  the  results 
of  this  comparison  for  the  2  PCI  data  sets  and  for  the  3 
CVN  data  sets,  respectively.     Each  data  set  is  represented 
by   (1)   the  combined  observed  data  from  surface  and 
midthickness  locations,  and   (2)   a  calculated  curve  of  best 
fit  for  all  of  the  data  in  the  set.     In  addition,   the  best-fit 
curves  for  the  longitudinal,   CVN  and  PCI,   tests  of  plate  CK 
are  bounded  by  a  series  of  arrows  that  point  toward  the  curve 
of  best  fit.     These  arrows  define  the  95%  confidence  limits 
for  the  CK,  LT  data.     The  curve  of  best  fit  is  plotted  as  a 
dotted  line  for  each  curve  that  represents  plate  Q  data. 

It  is  observed  on  these  overlay  plots  that  each  of  the 
dotted  lines,  representing  data  from  plate  Q  tested  at  another 
laboratory,   falls  close  to  the  corresponding  solid  line  for 
longitudinal  specimens  of  plate  CK  tested  at  NBS.     Some  of 
the  data  for  plate  Q  falls  outside  the  95  percent  confidence 
limits  given  for  plate  CK,  but  generally ' the  data  for  Q  is 
within  these  lim.its  and  the  differences  between  the  two 
plates  are  in  our  judgment  small  and  within  the  limits 
expected  for  variations  in  impact  characteristics  from  plate 
to  plate  v/ithin  a  heat.     Furthermore,  the  data  for  transverse 
specim.ens  from  plate  CK  are  not  substantially  different  from 
the  data  for  longitudinal  specimens,  except  at  elevated 
temperatures.     There,   the  transverse  data  are  lower  than  the 
longitudinal  data,   indicating  that  at  these  temperatures  the 
upper  shelf  is  being  approached.     However,   it  appears  that 
the  upper  shelf  was  not  attained  within  the  temperature 
range  of  these  tests. 

4.4     Comments  on  the  Calculations 


The  calculated  curves  given  in  this  report  are  results 
of  least-squares  regression  analyses  made  w^ith  an  equation 
of  the  form: 

Y  =  Ya+Ke-^^'^o'^^ 
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This  equation  provides  an  abundant  variety  of  curves  of 
the  type  commonly  found  in  transition  data  of  the  form 
liormally  observed  in  impact  tests  conducted  with  temperature 
as  a  variable.     However,  a  linear  fit  to  the  data  is  not 
obtainable  with  this  equation,   and  we  observe  that  some 
dtata  appear  to  us  to  be  linear  in  form. 

Our  qualitative  assessment  of  this  indicates  that  for 
some  of  the  data  obtained  from  plates  Q,  R,  and  CK,  a  linear 
fit  may  be  nearly  as  good  as  or  possibly  slightly  better  than 
the  fit  given  by  the  calculated  curves  of  ITER.     This  is 
believed  to  be  true  for  the  following  cases: 

 Plate  Q   Plate  R      Plate  CK* 

Surface       Midthickness       All       Surface  All 


En. 

CVN  ■ 

X 

X 

PCI 

X 

X 

X 

X 

En/A 

CVN 

X 

X 

E^/A 

PCI 

X 

X 

X 

X 

r.,E. 

cw 

X 

X 

L^E. 

PCI 

X 

*     Data  sets  representing  the  top,  center,  and  bottom  of  plate 
CK  were  not  individually  assessed  for  linearity  due  to  the 
limited  number  of  test  points  available. 

Thus,   for  each  of  the  x's  marked  in  the  above  table, 
a  linear  fit  appears  to  us  to  be  better  than  the  fit  obtained 
ajid  presented  in  this  report. 
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Table  lA 


I^^PACT  T^ST  PFSULTS  "^^^R  ^laT"  A. 

Calculation;^  for  e^'frgy  ABSORPiiofvi  data  of 

PRFCR^CKED  CHARPY  TFSTS  OF  SURFACE. 
L0UGITLDIN'\L  SPECIVEr'S:   LT  ORirNTATION. 
a:   A517-Fr  iN.f   Hp:AT  RQA63-2C. 


SPfCIVEN 
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5A2 

5A,^ 
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A-? 
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5Aq 
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5All 
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SAl^f 
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5Ai6 

5A17 

5Aia 

5A/^ 

5a5 

5A6 

5  A 19 

5AP0 

5  API 


TEMPERATURE (F) 

-40.0 
-40.0 
-40.0 
-20.0 
-20.0 
.0 
.0 
20.0 
20.0 

-  -  40.0 

40.0 

40.0 

7U.0 

74.0 

74,0 
120.0 
120.0 
120.0 
16C.0 
160.0 
160 , 0 
180,0 
ISO.O 

-  180.0 
210.0 
210.0 
210.0 


OSSFRVED  ENERGY 
ARS^PPTTOM (FT-L^) 
2.06 
2.10 


2.01 
2.05 

2.  «0 
2.S9 

3.  ^8 
3.'^0 
3.76 
3.aa 
4.32 
7.69 
6.«7 
7.01 

10.75 
1 1.60 
1.2.09 
15. '^0 
17.00 

17.  -^0 
20.60 

18.  ?0 
19.10 
23.80 
29.20 
29.70 


CALCULATED  E^'^R'^-Y 
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2.2 

  2.4 

P. 4 
2.8 
2.8 
3.4 
3.4 

  4.2 


4 
4 

r 

6, 
6, 


11  .6 
11.6 
11.6 
17.6 
1"^.6 
17.6 
2n.Q 
20.9 
20.9 
25.7 
25.7 
25.7 
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10.0 
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25.0 
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TE'-1PERATURE{F) 
53.4 
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143.4 

174.7 

205.5 


/  TE'^PERATURE 

/  (F) 

/    60.0 

/  65.0 

/  70.0 

/  75.0 

/  30.0  ■ 

/  85.0 

/  90.0 
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-/  10  0.0 

/  105.0 
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5 . 8 
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IMPACT  TFST  RESULTS  !^0R  PLAT^  A. 

CAlCULATICmS  for  energy  /  A^EA     DATA  OF 
PRECRACKED  CHAPPY  TESTS  OF  SURFACE. 
LONGITUDINAL  SPECT'tENS:   LT  OR IE^lTAT ION . 
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t^apact  t^st  results  '^or  p.lot^  a. 
calculatioi^'S  for  latfral  expansion  hata  of 

PRFCRACKED  ChARPY  TFSTS  OF  SURf^ACE. 
L0^!GITUDIMAL  SPEC  I  "-'ENS:   LT  OOi-rf^jT^TJON. 
a:   A517-F»    2-1/'+  HEAT  B9fl63-2C. 
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IMPACT.  TFST  ^FSULTS  FOR   PLM-  A. 

CALCULmTIOMS  for  ENFRGY  adsorption  n'\TA  OF 
CHaRPY  V-NOTCH  tests  OF  SUP^ACF. 
LONGITUDINAL  SPECT'ENS:    LT  ORIENTATION. 
a:   A517-Fr   P.-l/U   iM.r   HEAT  R9B63-2C. 


SPFCI^■^e'N 

TEMPERATURE (F) 

ORSFRVEn  ENE'^GY 
ABSORPTION(FT-L«) 

CALC'iLAT^D  !^^!F 
ARSORPTTON(F-^- 

6Al 

-40.0 

13.^0 

14.5 

6A2 

-40.0 

14,^5 

14.5 

6A:^ 

-40.0 

13.28 

1'^.5 

6AU 

.0 

15.20 

15.4 

6A5 

.0 

15.73 

15.4 

6A6 

.0 

16.42 
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40.0 

17.29 

17.1 
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40.0 

20.19 
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74.0 
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74.0 
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25.0 
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15, 1 

20.0 

79.0 

/ 

-5.0 

15.2 

25.0 

119.8 

/ 

.0 

15.4 

30.0 

150.3 

/ 

5.0 

15.5 

35.0 

179.0 

/ 

10.0 

15.7 

/ 

15.0 

15.  a 

/ 

 20.0  ^ 

  — -   T6. 1 

/ 

25.0 

16.'^ 

/ 

30.0 

16.5 

/ 

35.0 

16.8 

/ 

40.0 

17.1 

/ 

45.0 

17.4 

/ 

50.0 

17.7 

/ 

55.0 

18.0 

/ 

60.0 

18.4 

/ 

65.0 

18. 

/ 

70.0 

19.:^ 

/ 

75.0 

19.6 

/ 

  SO.O 

20. 1 

/ 

85.0 

20,6 

Table  2B 


IMPACT  TEST  RESULTS  ^OR  dlaT'"  A. 

CALCULATIONS  FOR  ENERGY  /   A^EA     RATA  OF 
CHARPY  V-NOTCH  TESTS  0^  SURFACE. 
LONGITUDINAL  SPECP^ENS:   LT  ORIENTATION. 
a:   A517-F»   2-1/4   iN.r   HEAT  ngR63-?-C. 


SPECIN'EN 

TEMPERATURE (F) 

OBSERVED  ENERGY 
apPA  (  IM-LQ/SO  I^!) 

CALCULAT'^D  "^^'^l 
//>REfl  ( IN-i.R/S^ 

6A1 

-40.0 

lP7b.^° 

140n.O 

6A2 

-40.0 

1406. °2 

1400.0 

6A3 

-40.0 

1  ef.  n »  el 

1400  .  0 

6A4 

.0 

1469.66 

14B4.3 

6AS 

.0 

1520.^1 

1 4R4.3 

6A*S 

.0 

15R7.^2 

1484.3 

6A7 

40.0 

1671 ,74 

164'^. 6 

6i\R 

40.0 

19S2.14 

1640. fc, 

6A9 

40,0 

l^SO.*^! 

164Q.6 

6A10 

  74.0      ■  - 

1 875*^6 

  1896.3- 

6A11 

74.0 

1796.47 

1S96.3 

6A12 

74.0 

161 2.76 

1896.3 

6A13 

120.0 

2069. 1-3 

2452. 1 

6A14 

120.0 

2452.02 

2452.1 

6A15 

120.0 

2547.74 

2452. 1 

6A16 

-  160.0 

2°55.76 

  3122.7 

6A17 

160.0 

2947.06 

3122.7 

6A18 

160.0 

-     2628, Q6 

3122.7 

6A19 

210.0 

3667. '^9 

3862.6 

6A20 

210.0 

3776.65 

386P.6 

6A21 

210.0 

4112. 16 

386-5.6 

TRANSITION  REGIOrJr    CALCL'LATED  VALUES 


ENERGY/AREA 
(In  LI/SQ  INI) 

1555.0 

1715.0 

1875.0 

2030 . 0 

2190  .  0 

2350.0 

2510.0   

2670.0 

2830.0 

2990.0 

3150.0 

3310  .  0 

3470.0 

3630 . 0 
•    3790  .  0 


CALCULATED  / 
TEMPERATURE (F)  / 

20 .3  / 
50.8  / 
71.6  / 

87.4  / 
101.1  / 
113.0  / 

-■    123.8    /- 

133.8  / 
143.3  / 

152.5  / 

161.6  / 
170. / 
180.5  / 
1^1 .0  .  / 
203.3  / 

/ 
/ 
/ 

/ 


TEMPERATURE 
(F) 

 30.0 

35.0 
40.0 
45.0 
50.0 
55.0 

 60.0 

65.0 
-  70.0 
75.0 
80.0 
85.0 
90.0 
95.0 
100.0 
105.0 
110.0 
115.0 

  120.0 

125.0 


CALCULATED  EN^^^GY 
//vRFA  (  TN-L'^/SO  IN) 

15Q7.8 

1622.7 

1649.6 

1678.7 

1710. n 

1743.7 
--  17P0.0 

1819.0 

I860 . Q 

1905.5 

1Q^3.^ 

2004.2 

20'^8.^ 

2115.7 

2176. 

2240 . 

2307.^ 

2378.4 

2452.1 

2528.8 


Table  2C 


IMPACT   TEST  ^^ESULTc;  ^OR   n[_^jT  ^. 

CALCULATION'S  FOR  LATERAL  Ey^ANSION  DATA  OF 
CHARPY  V-NOTCH  TESTS  OF  SU=^-ACE. 
L0NGITiJ3i;jAL  SPECT'EMS:    LT  OR  i^njtaTTON  . 
a:   A517-Fr   2-1/a   IN.»   HEAT  B98^3-2C. 


SPECIVEN       TEMPERATURE (F)    OBSERVED  LATERAL       CALCULATED  LA^^^^aL 


6AI 

6A2 

6A3 

6Ai+ 

6A5 

6A6 

6A7 

&A,R 

6ACI 

6AlO 

6A11 

6A12 

6A13 

oAl^^ 

6A15 

6A16 

6A17 

6  A 18 

6A19 

6A20 

&A21 


-40.0 
-40.0 
-40.0 
.0 
.0 
.0 
40.0 
40,0 
40.0 
74.0 
74 .  0 
74.  0 
120.0 
120.0 
120.0 
160.0 
160.0 
160.0 
210.0 
210.0 
210,0 


LATERAL 

EXPANSION (MILS) 
15.0 
20.0 
25.0 
30.0 


CALCULATED 
TE^-^pERATURECF) 
31.5 

121 . 1 

151.0 

180.3 


/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 


(MILS)  EXOANSTON 

(MIL<^) 

10.00 

10.0 

11.00 

10.0 

3.00 

10.0 

9.00 

10.6 

11,00 

10.6 

11.00 

10.6 

11.00 

12.0 

14.00 

1^.0 

10.00 

12.0 

13.00 

14.3 

14,00 

14.3 

12.00 

14,3 

21.00 

19.3 

20.00 

1°.  3 

24.00 

10.3 

26. 00          -  ^ -  - 

-  26.6 

25.00 

26,6 

24,00 

26.6 

32.^0 

33.3 

35.00  - 

33.3 

36.00 

33.3 

:nLATED  VALUES 

:^^PEf^ATUR^  CALCUL 

.ATED  L 

(F)  EXi^ANSTOMC'TI 

  90.0 

15.9 

95.0 

16.^ 

10  0.0 

17.1 

105.0 

17.7 

110.0 

18.4 

115.0 

19. 1 

-    120.0    — 

19. A 

125.0 

^0.6 

130.0 

51,4 

135.0 

22,2 

140.0 

23,1 

145.0 

24.0 

150.0 

24.3 

155.0 

25."^ 

160.0 

26.6 

165.0 

^7.5 

170.0 

58.3 

175.0 

29. 1 

180.0 

30.^ 

13^.0 

30,7 

■RAL 


Table  3A 

IMPACT  TEST  PF5ULTS  F^R  ^-""LATr  al. 

CALCULATIONS  FOR  EMFRGY  ABSORPTION  DATA  OF 
PRFCRACKED  CHARPY  TFSTS  OF  SURFACE. 
LONGITUDINAL  SPEC  r'.f^^JS  :   LT  OR  I PNTA^  I  CM . 
AL:    A517-H»  IN.r   HEAT  A4071-6, 


SPpC  T  K'.^M 

*J  r  ri  ^  X    s  _ » M 

1  r..  1"  1  •    c  r\  M  !  'J  1  '  C_  V  I  / 

-/       J       Pv  V        -    '       ■  , .  *  -i             O  1 

APSORPTIOr^M^  '  — Lh; 

ABSOPPTIOMl^i- 

DALi 

—  oO  •  0 

<£  .  o  1 

^  .  6 

oALiC 

— hO  ■  0 

M-  •  '^2 

5 . 9 

AL-2 

-hO.O 

8.^0 

5 . 9 

AL-3 

-4  0.0 

~          8.  "'2 

  R,Q 

5AL9 

.0 

6.33 

7.B 

5AL3 

20.0 

8.30 

9.0 

AL-1 

20.0 

7.05 

Q.O 

AL-4 

60.0 

"        -  9.04 

11.8 

AL-5 

60.0 

10. '^O 

11.8 

5AL4 

 7U,0  — 

    13.00 

 13.0 

5AL8 

74.0 

14.10 

13,0 

5AL5 

120,0 

19.00 

17.5 

5AL7 

160.0 

24.  ?0 

22.0 

AL-6 

160,0 

20.^5 

  22.0 

5AL6 

210.0 

32.60 

28.0 

TRANSITION  REGION*    CALCULATED  VALU'^S 


ENERGY 

ABSORPTION 
5.0 
10.0 
15.0 
20.0 
25.0 


CALCULATED 
TEMPERATURE (F) 
-66.6 
35.5 
95.6 
143.0 
185.2 


TEMPE'^ATURE 
(F) 

 -60.0 

-50.0 
-40.0 
-30.0 
-20.0 
-10.0 

 -— -  .  0  - 

10.0 
-  20.0 
30.0 
40.0 
50.0 

—  60  .  0 

70.0 
80.0 
90.0 
100.0 
110.0 


/ 


150.0 


C/^LCULATED  EN^^GY 

APSORPTION(FT-LB) 
5.2 
5.6 
5.Q 
6.3 
6.8 
7.3 

  7.8 

8.4 
9.0 
9.6 
10.3 
11.1 
 11,  A 

12.7 
13.6 
14.5 
15.4 
16.4 
17.5 
18.5 


I 


I 


r 
if 


Table  3B 


IMPACT  TEST  RESULTS  FOR  PL'VT^  AL. 

CAlCULATIOmS  for  E^iERGY  /   '^REA     DATA  OF 
PRECRACKED  CHARPY  TESTS  OF  SURFACE. 
LOMGITMDINAL  SPECr^ENS:   LT  ORIENTATION. 
AL:   A5l7-Hf  TM.r   HEAT  A4071-6. 


SPFCr-'EN       TEMPERATURE  (F) 


5AL1 
5AL2 
AL-2 
AL-3 
5AL9 
5AL3 
AL-1 
AL-f+ 
AL-5 
SAL'^ 
5AL3 
5AL5 
5Al7 
AL-6 
5AL6 


-an.o 
-^n  .0 

-40.0 
-40.0 
.0 
20.0 
20.0 
60  ,  0 
60.0 
74.0 
74.  0 
120.0 
160.0 
ioO .  0 
210.0 


ORSERVEO  ENERGY 
AREA(IN-LP/SO  IN) 
283.^0 
524.^9 
935.46 
-  -  -  Q4a.51 
6^3. "^4 
902. 
766. ^6 
°93.^2 
1142. 1 3 

  1414. n? 

1533.  ■'2 
2066.71 
2632.  "^4 
2267.^5 
3546.05 


CALCULATED  EMppcY 
/AREA  (  IN-LB/SO  I^l) 
502.0 
645»0 
645.0 
-  645.0 
84^.3 
976. 1 
976. 1 
•  1288,6 
1288.6 
1416.3 
1416.3 
1900,3 
2389.3 
?38c^.3 
3049.9 


TRANSITION  REGION*   CALCULATED  VALUES 


ENERGY/AREA 
(IN  LR/SG  IN) 

505.0 

665.0 

825.0 

980.0 
1140.0 
1300.0 
1460.0 
1620.0  , 
I78n.0 
1940.0 
2100.0 
2260.0 
2420.0 
2580.0 
2740.0 
2900.0 


CALCULATED  / 
TEWPERATURE(F)  / 
-79.0  / 
-35.4  / 
-4.0  / 
20.6  / 

42.2  / 

61.3  / 
  78.6   / 

94.5  / 
109.4  / 
123.4  / 
136. / 
149.8  / 
 162.4         -  -V- 

174.7  / 
-186.8             -  / 

198.8  / 
----     / 

/ 

  _  ./„, 

/ 


TEMPERATURE 
(F) 

  -70.0 

-60.0 
-50.0 
-40.0 
-30,0 
-20.0 

  -10.0 

.0 
10,0 
20,0 
30,0 
40.0 

 50.0 

60.0 

  70.0 

80.0 
90.0 
100.0 

 110.0 

120.0 


CALCULATED  EN^^GY 
/aPF-A  {  TN-L^/S^  IM) 

532. A 

=^66.7 

604.0 
645.0 
689.7 
7^8.4 
7Q1.2 
8U8.3 
909, q 
1 

1047.0 

1122.7 
 1203.2 

1288. 6 
--  -1378.8 

1473. a 

1573.8 

1678.^ 

1787.2 

1900.3 


\ 


Table  3C 


impact  test  results  f^or  '^lat^  al. 

calcul/^tioms  for  latfral  ex^amsion  data  of 
precracked  chappy  trsts  of  sur-ace. 

LOtJGITUOI.'JAL  SPECI^^ENS:   LT  ORIEMTATTON. 
AL:   A517-Hf  iM.f   HEAT  A4071-6. 


SPFCI'^EN       TEMPERATURE  (F)    ORSFPVED  LATF'^AL  CALCULATED  LATFraL 

-  FXPAMSIOM    (MILS)  EXPANSION  (MIL^O 

5AL1  -80.0  .00  P. 7 

5AL2  -40.0  2.50  U.3 

AL-2  -ilO.O  9.50  U.3 

AL-3  -   40.0        -  —    7.50   -     -  4,3 

SAL*?  .n  3.50  6.5 

5AL3  20.0  7.00  7.8 

AL-1  20.0  6.00  7,8 

AL-4  •                    60.0  10.00  11.0 

AL-5  50,0  10.50  11.0 

5AL4                          -74.0    12.^0    12.3 

5AL8  74.0  12.50  IP. 3 

5AL5  120.0  17.00  17.0 

5AL7  160.0  22.50  21.5 

AL-6  160.0  21.50    21.5 

5AL6  210.0  32.no  27.6 


-    -     TRANSITION  REGION*    CALCULATED  VAL'JES 


LATERAL  CALCULATED 
EXPANSION (viLS)    TEMPER ATURE ( F ) 


5.0 
10.0 
15.0 
20.0 
25.0 


-26.2 
48.2 
101 .7 
146.9 
1«8.5 


/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 

 / 

/ 
/ 

/ 
/ 
/ 

 / 

/ 
/ 
/ 

•  -  / 
/ 

 / 

/ 


TE^^PERATURE 
(F) 

  -20.0 

-10.0 
.0 
10.0 
20.0 
30.0 

  40.0  • 

50.0 
60.0 
70.0 
80.0 
90.0 

 100.0  - 

110.0 
120.0 
130.0 
140.0 
150.0 

  160.0 

170.0 


CALCULATED  LATERAL 

EXPAN5T0N('"IL'=) 
5.^ 
5.9 
6.5 
7.1 
7.8 
8.6 

  9.3 

10.1 
11.0 
1 1 .  Q 
-  12. « 
13.8 

 li^.q 

15.9 
  17.0 

18.1 
-19,2 
20.4 
  o  1 ,  ^ 

22.7 


Table  4A 


IMPACT  TEST  RESULTS  ^'^R  f^LAT"  AL. 

CALCULATIO^iS  FOR  E\'ERGY  ABSORPTION  DATA  OF 
CHAPPY  V-MOTCH  TESTS  0^^  SURi^AC-. 
LONGITUDINAL  SPECIMENS:   LT  ORIENTATION. 
AL:   A517-H»  IM.»   HEAT  A4071-6. 


SPfCP'EN       TEiviPERATitRE(F)      OBSERVEH  ENERGY  CALCULATED  ^^l^RnY 

ABSORPTION  (F^-LR)        ABSOPPTION  ( -^-L"^  ) 


4AL1 

-  -40.0 

6.^5 

7,7 

1+AL2 

.0 

10.  SO 

10.1 

4AL3 

20.0 

11. '^0 

12.1 

ifAL^ 

20.0   

-  lO.'iO 

  12.1 

i+AL5 

20.0 

13.10 

12.1 

t+ALo 

74.0 

20.^5 

20.2 

4AL10 

Tt^.O 

22.^^0 

20.2 

4AL7 

120.0 

2if.70 

28.9 

t+AL9 

120.0 

31.10 

28.9 

i+AL3 

210.0    —  - 

-     -         ivl.SO    - 

  41.6 

TRANSITION  REGlONr   CALCULATED  VAL'.'ES 


ENERGY 

CALCULATED 

/ 

TEMPERATURE 

CALCULATED  EN'^^'GY 

ABSORPTION 

TEMPERATURE(F) 

/ 

( F ) 

APSORPTIQMf cT-LB) 

10.0 

-.8 

/ 

.0 

10.1 

15.0 

42.2 

/ 

5.0 

10.5 

20.0 

72.7 

/ 

10.0 

11.0 

25.0 

99.6 

/ 

15.0 

11.5 

30.0 

126.1 

/ 

20.0 

12.1 

35.0 

155.2      -  - 

/ 

 25.0 

 12.7 

40.0 

192.9 

/ 

30.0 

13.3 

/ 

35.0 

14.0 

/ 

40.0 

14.7 

/ 

45.0 

15.4 

/ 

50.0 

16.2 

/ 

  --55,0 

17.0 

/ 

60.0 

17.8 

/ 

  65.0 

18.6 

/ 

70.0 

19.5 

/ 

75.0 

20.4 

/ 

80.0 

21.3 

/ 

  85.0 

  22.2 

/ 

90.0 

23. P 

/ 

95.0 

24.1 

I 


Table  4B 


IMPACT  TP"ST  RESULTS  ^"^R  r^LAT^  AL. 

CALCULATIOriS  FOR  EMFPGY  /  AREA     DATA  OF 
CHARPY  V-NOTCH  TESTS  OF  SURFACE. 
LOrslGITiJDiriAL  SPECrTNS:   LT  ORIENTATION. 
AL:    A517-H»    ^-1/4   IN.»    HEAT  A4071-6. 


SPECIMEN       TEMPERATURE (F) 


OBSERVED  P"NE°GY 
AREA(  IN-LR/SO  pi) 


CALCIILATtrQ  rMpRf^Y 
/AREA  (  TN-LR/S^  P') 


4AL1 

671. '^S 

74^.2 

M-AL2 

.0 

1015.23 

973.6 

i+AL3 

20.0 

1150.59 

1 16^.2 

i+AL4 

20.0 

1005.56 

   116°. 2 

i+AL5 

20.0 

1266.62 

1.16.^,.  2 

4AL6 

74-, 0 

2015.^5 

1955.7 

i+ALlO 

7i+.0 

2175.^^9 

•  195^.7 

120.0 

23B8.20 

2791 .Q 

ifAL9 

120.0 

3007.01 

5791 .Q 

4AL3 

210.0  - 

«i041 .58 

 tf023.R 

TRANSITION  REGIONr   CALCULATED  VALUES 


ENERGY/AREA 
(In  LB/SQ  IN) 
905.0 

1065.0 

1225.0 

1380.0 

1540.0 

1700.0 

1860 .0 

-  2020.0 
2180.0 
2340.0 
2500.0 
2660.0 
2820.0 
2980.0 
3140.0 
3300.0 
3460.0 

-  3620.0   --  - 

3780.0 
3940.0 


CALCULATED  / 
TEMPERATURE (F)  / 
-8.9  / 

10.1  / 
24.9  / 

37.2  / 
48.4  / 

~~-58.7   

68.4  / 

 77.7   / 

86.6  / 
95.4  / 

104.1  / 
  112.8    —  / 

121.6  / 

130.6    / 

139.9  / 

149.7  / 

160.2  / 
-    171.8  '/ 

184.8  / 

200.3    / 


TEMPERATURE 


CALCULATE^  EN^^GY 


(F) 

/AREA ( TN-Lo/SO 

.0 

973.6 

10.0 

1063.8 

20.0 

1168.2 

30.0 

1286.7 

40.0 

1418. 8 

-  50 . 0  - 

  1563.8 

60.0 

17^0.3 

70.0 

18.06.  A 

80.0 

2061 .2 

90.0 

  2241. a 

100.0  • 

2425. n 

110.0  - 

-  -  2609.3 

120.0 

2701 ,Q 

130.0 

2Q70.1 

140 . 0 

3141 .6 

150.0 

  3304.3 

160.0 

3456.4 

170.0- 

 3596.5 

180.0 

3723.7 

190.0 

38^7.3 

I 


I 


r  c 


•Table  4C 


IMPACT  TEST  PFSULTS  FOR  PLAT^  AL. 

CALCULATIONS  FOR  L'^TFRAL  EXf^ANSION  DATA  OF 
CHARPY  V-NOTCH  TESTS  OF  SURFACE . 
LONGITUDINAL  SPEC^'1F^!S:   LT  OR  I FNT  AT T ON . 
AL:   A'=^r7-H»  TM.r   HEAT  AUOTl-^, 


SPECIMEN       TEMPERATURE(F)    ORSERVED  LATERAL       CALCULATED  LATpraI 


EXPAMSION  (^/TLS) 

E^PANSTON  (MIL-^) 

i+ALl 

2.^0 

i+AL2 

.0 

7.0  0 

6.0 

UAL3 

20.0 

3.00 

.5.1 

20.0 

6.00 

  .  1 

4Al5 

20.0 

9.0  0 

A.l 

UAL6 

7'+.0 

16. "^0 

16.1 

4AL10  • 

13.00 

16.1 

4AL7 

120.0 

20.^^0 

2i+.2 

^+Al9 

120.0 

26.50 

24.2 

*fAL8     -     -  - 

  210,0 

 36.^0 

 36.1 

TPANSITION  REGION f    CALCULATED  VALUES 


LATERAL 

CALCULATED 

/ 

TEN'PE'^ATUPE 

CALCULATED 

EXPANSION (MILS) 

TEMPERATURE (F) 

/ 

  (F) 

EXPANSION ( 

5.0 

-12.7 

/ 

-10.0 

5.2 

10.0 

3'^.6 

/ 

.0 

 6,0 

15.0 

67.3 

/ 

10.0 

7.0 

20.0 

Q6.i 

/ 

20.0 

8.1 

25.0 

12^^.6 

/ 

30.0 

9.4 

30.0   

-  156.0  -  —  - 

/- 

 i+0.0 

 10, y 

35.0 

197.3 

/ 

50.0 

12.2 

/ 

60.0 

13. R 

/ 

70.0 

15.4 

/ 

80.0 

17.2 

/ 

90.0 

18.  Q 

/- 

  100.0  

  20."^ 

/ 

110.0 

22.5 

/ 

1.20.0 

24.2 

/ 

130.0 

25. ci 

/ 

li+0.0 

27.6 

/ 

150.0 

29.1 

/ 

1 60.0  -  -  - 

 ^0.6 

/ 

170.0 

31.9 

/ 

180.0 

33.2 

■Table  5A 


IMPACT  T-ST  RFSULTq  r'^R  '^L'^T^  L. 

CALCULATIONS  FOR  EMEPGY  ABSORPTION  0'\TA  OF 
PRECRACKED  CHAPPY  TESTS  OF  SURFACE. 
LOhG-ITLDINAL  SPECr^^NS:   LT  ORif^-NTATIOM. 
L'   A517-Ff   2-1/4   IM.»   HEAT  97L168-06W2. 


SPECIVEiNl       TEMPERATURE  (F) 


5L1 

5L10 

L-1 

L-2 

5L2 

L-3 

L-'4 

L-5 

L-6 

5L7 

5LS 

5L3 

L-7 

L-.q 

5La 

5L9 

5L5 


-80,0 
-60,0 
-en.n 

-40  ,0 
-40.0 
-40.0 
-20  ,0 
-20.0 
.0 
.0 
20.0 
40.0 
40,0 
73,0 
73.0 
120.0 
210.0 


OBSERVEH  ^NE^GY 

ABSORPTIONK^'^-L") 
7.^0 
6.^0 
10,20 

   9,^0 

12.  '^O 

13,  ^0 
14,00 
15,50 
18,^0 

 26,30 

24, "^0 
23.20 
36.^0 
42.60 
44.40 
48.40 
52,  «0 
52.60 


7 

•7 


CALCULATc^D  EVERGY 
ARSORPTI^NC^^-LP) 

r 

6 

^.1 
c).  1 
12.0 
12.0 
12.0 
16.8 
16.8 
-  23.3' 
23.3 
30  .8 
38.3 
38.3 
47.4 
■  47.4 
52.2 
52,7 


TRANSITION  REGlONf   CALCUL'^'^ED  VALUES 


ENERGY 

CALCULATED 

/ 

yPMPE^ATURE 

CALCULATEH  EN'^t^GY 

ABSORPTION 

TEMPERATURE (F) 

/ 

(F) 

APSORPTIO^'(^T-LB) 

10.0 

-52.4 

/ 

-50.0 

10.3 

15.0 

-26.8 

/ 

-45.0 

11.1 

20.0 

-9,7 

/ 

-40.0 

12.0 

25.0 

4,6 

/ 

  -55.0 

 13.1 

30.0 

17.8 

/ 

-30.0 

14.2 

35.0 

31.0 

/ 

-25.0 

15.5 

40.0 

45.2 

/ 

-20.0 

16.  ^ 

45.0 

62.2 

/ 

  -15.0 

 18.3 

50.0 

8Q,1 

/ 

-10.0 

19, Q 

/ 

-  -5.0 

 ?1  .ft 

/ 

,0 

23,3 

/ 

5,0 

25,5 

/ 

10.0 

27,  0 

/ 

15,0 

28,9 

/ 

20.0 

30.  ^ 

/ 

25.0 

/ 

30.0 

34.6 

/ 

35.0 

36,^. 

/ 

40  .0 

38.  ^ 

/ 

45.  0 

39 ,  o 

I 

I 


I 


Table  5B 


IMPACT  TEST  RESULTS  ^OR  PLAT"  L. 

CAlCULATIOmS  for  energy  /  AREA     DATA  OF 
PRECRACKED  CHAPPY  TESTS  OF  SUpc^ACE. 
LONGITUDINAL  SPECT'EfiS:   LT  ORIENTATION. 
Lt    A517-Ff   2-1/4   iN.f   HEAT  Q7L16a-n6W2. 


SPfCIvIEN       TEMPERATURE  (F) 


OBSERVED  ENERGY 
/VREA  (  IN-LR/S^  IN) 


CALCULATro  ENERGY 
/ARE'^- ( IN-LP/S'-^  IM) 


5Ll 

-80.0 

703. 18 

83^.7 

5L10 

-80.0 

739.67 

83^.7 

L-1 

-60.0 

1109.50 

992.9 

L-?> 

-60.0 

10^2.43 

  992.9 

5L2 

-40.0 

1343. 80 

1 294.6 

L-:^ 

-40.0 

1^11  .'^7 

■  1294.6 

L-:; 

-40.0 

1  5  5  2 ,  .'^  4 

1294.6 

L-5 

-20.0 

lf>86.00 

1790.6 

L-6 

-20.0 

?0^3.^1 

179^.6 

5L7 

.0 

  2860.77 

 -   2487.2 

5L8 

.0 

2708.48 

2487.2 

5L3 

20.0 

2523.57 

3323. S 

L-7 

40.0 

4013.78 

4171.4 

L-P, 

40.0 

4633.79 

U171.4 

5L4 

73.0 

ii829.'-^9 

521^.3 

5Lq 

-  73.0 

 -       5264.68     -  - 

 521^. 3 

5L5 

120.0 

5743.^9 

5700.8 

5LfS 

210.0 

5721.54 

5732.4 

TRANSITION  REGION f   CALCULATED  V^LIFS 


ENERGY/AREA 

(IN  LR/SQ  IN) 
1155.0 
1475.0 
1795,0 
2110.0 
2430.0 
2750.0 
3070.0 
3390.0 
3710.0 

4030.0   — 

4350.0 
4670.0 
4990  .0 
5310  .  0 
5630.0 


CALCULATED  / 
TE^^PERATU^E(F)  / 
-47.9  / 
-31.7  / 
-1^.9  / 

 10.2   / 

-1.5  / 
6.5  / 
14.1  / 

21.5  / 
28.9  / 

-     36.5  / 

44.6  / 
_    53.4  / 

63.8              .  / 
77.4  / 
103.4  / 
 _   /. 

/ 

/ 

/ 
/ 


TEMPERATURE 
(F) 
-40.0 

 35.0 

-30.0 

  -25.0  - 

-20.0 

 15.0 

-10.0 

 5.0 

.0 

 5.0 

10.0" 
15.0 
20.0 
25.0 
30.0 

  35.0 

40.0 
45.0 
50.0 
55.0 


CflLCULATEH  EN^PGY 

/AREA(IN-L°/S^  IN) 

12^4.6 

13^9.2 

1516.6 
  1647. 1 

17^0.6 

1947.0 

2115.3 

22Q6.2 

2UP7.2 
 P5P7.2   

2304. 

3107.5 

3323.5 

35U0.^ 

37^5.7 
 3966.^ 

4171  .i+ 

4367.0 

45«:^1 .7 

4723.5 


I 


i  •  ■ 


Table  5C 


I^^PACT  T'^ST  RFSULTS  FOR  dlaT^  L. 

CALCULi^TIO^lS  FOR  LATFRAL  EXf^ANSION  DAT/^  OF 
PRECRACKED  CHAPPY  TESTS  OF  SURFACE. 
LONGITUDINAL  SPECIMENS:   LT  orifmtation. 
L-:   A517-F»  iN.f   HEAT  '^7L168-06W2 . 


SPECIMEN       TEMPERATURE(F)    OBSERVED  LATERAL  CALCULATED  LATroAL 

EXPANSION   (MILS)  E^PANSTON  (MIL'^) 

5L1  -80.0  6.00  6..  5 

5L10  -80,0  i+.'^iO  6.5 

L-1  -60.0  10. =^0  «.3 

L~P_  -60.0  8.00  -  -  8.3 

5L?  -i+0.0  10.00  11.4 

L-3  -40.0  12.50  11.4 

L-4  -40.0  13.00  11.4 

L-5  -20.0  -        15.00  15.9 

L-6  -20.0  17.no  15.9 

5L7    ,0   ?4.5G   --21.5 

5L8  .0  20.00  21.5 

5L3  20.0  19.00   -27.7 

L-7  40.0  36.00  33.6 

L-8  40.0  37.0  0   -  -  33.6 

5L4  73.0  39.^0  40.7 

5L9  ~             73.0  —  39.50      -  40.7 

5L5  120.0  45.00  44.5 

5L6  210.0  45.00  45.0 


TRANSITION  REGTON»   CALCULATED  VALUES 


LATERAL 

EXPANSION( 
10.0 
15.0 
20. C 
-  25.0 
30.0 
35.0 
40.0 


IILS) 


CALCULATED 
TEMPERATURE (F) 
-47.9 
-23.5 
-5.1 
11.3 
27.6 
45.4 
68.6 


/  TEMPERATURE 

/  (F) 

/  -40.0 

/  -35.0 

/  -30.0  . 

/    -25.0 

/  -20.0 

/  -15.0 

/  -10.0 

/  -  -5.0 

/  .0 
V— — 5.0 

/  10.0 

/  15.0 

/  20.0 

/  25.0 

/  30.0 

/.   35.0 

/  40.0 

/  45.0 

/  50.0 

/  55.0 


CALCULATED  LATERAL 
EXPAN5T0N  C'TL^  ) 
11.4 

  12.4 

13.5 

-    14.6 

15.9 
17.2 
18.6 
20.0 
21.5 
 23.0 

24.6 
26.1 
27.7 
99.0 
30. "7 
^2.P 
33.6 
34.9 
36.2 
37.3 


jable  6A 


IMPACT  TFST  RESULTS  P^R  ^LAT^  L. 

CALCULATIOrjS  FOR  EMERGY  ABSORPTION  DATA  OF 
CHARPY  V-N'OTCH  TESTS  SUR^AC-. 
LOmGITU'DINAL  SPECIMENS:   LT  ORIENTATION. 
L:   A517-FF    2-1/4   iN.f   HEAT  ^7L168-nf>u/2 . 


SPeCI'^'EN 

TEMPER  ATI  IRE  (F) 

OBSf^RVEO  ENE"G 

ABSORPTTON (FT- 

4LQ 

-80.0 

10.^0 

4L10 

-80.0 

8,80 

4L1 

-40,0 

39.  ^0 

ifL2 

.0 

  -  72.30 

4L3 

20.0 

79. 10 

20.0 

65, =^0 

20.0 

70.50 

73.0 

79.10 

4L7 

120,0 

78.80 

210.0 

    74.90 

CALCULATrD  ^r!FROY 
ABSORPTION (PT-L^) 
11.1 
11.1 
38.  6 

  68.2 

75.0 
•  75.0 
75.0 
79.0 
78.7 

—  73.6 


TRANSITION  REGION f   CALCULATED  VALUES 


ENERGY 

ABSORPTION 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
50.0 
65.0 
70.0 
75.0 


CALCULATED 
TE^^PERATURE(F) 

-70.1 

-62.0 

-55.5 

-49,6 

-44.0 

-38.5   

-33.0 
-27,3 
-21. 1 
-14,3 

-6.2 
 4.0  -   

20.0 


/  TEMPERATURE 


/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 


(F) 
-70.0 
-65.0 
-60.0 
-55.0 
-50.0 
-45,0 
-40.0 
-35.0 
-30.0 
-25.0 
-20.0 
-15.0 
-10.0 

-5.0 
.0 
5.0 

10,0 
--15,0 

20,0 

25.0 


CALCULATEH  EN-RGY 

A°SORPTION(FT-LB) 

15.1 

18,0 

21.5 

^>5.4 

^9.6 
  •^4.1 

38.6 

43. '5 

47.6 

51. Q 

55.8 
 59.5 

62.8 

65.7 

68.2 
-70.4 

72.2 
___  73.  A 

75.0 
76.0 


Table  6B 


IMPACT  T^ST  RESULTS  TOR  dlaT^  L. 

CAlCULATICMS  for  EMFRGY  /   AREA     DATA  OF 
CHaRPY  V-,N0TCH  TESTS  0^  SU'^f^ACE. 
LONGlTUDIfJAL  SPECIMENS:   LT  ORIENTATION. 
L:    A517-F»    P-l/^■   iN.f   heat  ^7L168-06V'i2. 


SPECIMEN       TEMPERATURE (F) 


^L9 
kL9, 


-80.0 
-80.0 
-^+0.0 
.0 
20.0 
20.0 
20.0 
73.0 
120.0 
210.0 


OBSERVEO  ENERGY 
'iREA  (  IN-LB/SO  IN) 
1053.^0 
850, «5 
3P'+8.  ^0 

  69^0.^7 

7648. 05 
6333.09 
6816. "^3 
7648.05 
7619.05 
 7241.^6 


CALCULATrD  ^^IER'^Y 

/'^.REA ( xN-LP/s^  rn 

1 06Q.3 
106Q.3 
3891.0 

  6801.0 

737^.7 
7373.7 
7373.7 
7644.3 
759=^.7 
 7149.1 


TRANSITION  REGIONr   CALCULATED  VALUES 


ENERGY/AREA 
(IN  LR/SO  IN) 

1383.0 

170^.0 

2025.0 

2340.0 

2660.0 

-  2930.0 
3300.0 

-  3620.0 
3940.0 
4260.0 
45an.O 

4900.0   

5220.0 
5540.0 
5660.0 
6130.0 
6500.0 

6820.0   

7140.0 

-  7460.0 


CALCULATED  / 
TEMPERATURE (F)  / 

-71.5  / 

-65.8  / 

-61.2  / 

-57,2  / 

-53.4  / 

-49.8   / 

-46.3  / 

-42.9  / 

-39.5  / 

-36.1  / 

-32.6  / 

-    -29.0   /- 

-25.2  / 
-21.2  / 
-16.8  / 
-12.0  / 
-6.4  / 
  ,5  /_ 

9.7  / 

25.8  / 


TEMPEPATI 'RE 

  (F) 

-70.0 

  -65.0 

-60.0 
-  -55.0 
-50.0 

 45.0 

-40.0 
-35.0 
-30.0 

  -25.0 

-20.0 

 15.0 

-10.0 
-5.0 
.0 
5.0 
10.0 

  15.0— 

20.0 
25.0 


CALCULATE^  EN^'^GY 
/APEAC  TN-L»/S'^  IN) 

1462.? 

1759.8 

211 5.6 

2=^19.  :^ 

2958.6 

3420.3 

38<^l.n 

43=^7.  ^ 

4A09. 3 

5235.4 

56^8. A 
 59ft4. 0 

62^8. 1 

6570.1 

6801 . 0 

6QQ3.1 

7149. A 
 7275.3 

7373.7 

7449.5 


Table  6C 


P.^PACT  TEST  RESULTS  ^OR  o\_(^jrT 

calcul'^tions  for  latfral  exoamsion  o^^ta  of 
charpy  v-notch  tests  of  su'^face. 
lomgituoifjal  specimens:  lt  orientation. 

L:    A51.7-Ff    2-1/4   iN.r   HEAT  97L16R-06W2. 


SPECIMEN  TEMPERATUPE(F)    OPSE^VED  LAT'^^AL  CALCULATED  LAT^^RAL 

EVPANSION    (MILS)  EXPAND  I OTJ  (MILS) 

4L9  -an.O                                T.'^O  6*5 

4L10  -80. 0                                 5.^50  6.5 

4L1  -40.0                                29.00  2B.6 

4L2                                  .0                        -         50.0  0   -  45.2 

4L3  2n.O                               48.00  4^^.! 

4L4  20.0                               44.00  4^.1 

4L5  20.0                               45.00  4B.1 

4L6  73.0                               51.00  51.1 

4L7  120.0                               51.^^0  51.8 

4L8  -         210.0    53.00    -  5^.2 


TRANSITION  REGTONr   CALCULATED  VALUES 


LATERAL 


CALCULATED 


EXPANSION  ('VILS)    TE^^PERATURE  ( F ) 


10.0 

-53. 

15.0 

-51.5 

20.0 

-48.2 

25.0 

-43.9 

30.0 

-38.2 

35.0 

-  -30.5 

40.0 

-19.4 

45.0 

-.9 

50.0 

45.1 

/  TEMPERATURE 

/    (F) 

/  -50.0 

/  -45.0 

/  -40.0 

/  -35.0 

/  -30.0 

/   -25.0 

/  -20.0 

/  -15.0 

/  -10.0 

/  -5.0 

/  .0 

/    5.0 

/  10.0 

/  15.0 

/  20.0 

/  25.0 

/  30.0 

/  35.0 

/  40.0 

/  45.0' 


CALCULATED  LA^^RAL 

EXPANSION C I L^) 
17.5 

28.6 
32.3 
35.3 
-  37.7 
■^9.8 
41.5 
42.^ 
44.  1 
45.2 
-  46. 1 
46. 
47.5 

48. 1 
48.6 
49.0 
49.4 
49.7 
-50,0 


Table  7A 


IMPACT  TEST  RESULTS  FOR  PLAT"^  M. 

CALCULATIOrtS  FOR  EMFRGY  ABSORPTION  D^TA  OF 
PRFCRACKED  CHARPY  TESTS  OF  SURFACE. 
LONGITUDiriAL  SPECIMENS:   LT  ORIEMTATTOfsi . 
M:    A51^-Fr   2-1/4   iNJ.f   HEAT  P2L088-1  0''.'2 . 


SPFCI^'lFN       TEMPERATURE  (F) 


5Mq 
5M1 
5M10 

5MP 
5M9 

M-6 

5Ma 
5M3 
5^n 
5M5 
5M6 


-100.0 
-100.0 
-100.0 
-80.0 
-80  .0 
-60.0 
-60.0 
-i+0.0 
-1+0.0 
-20.0 
-20.0 
.0 
20.0 
7^1.0 
120.0 
210.0 


OBSERVEH  FNE'^GY 
ABSORPTION (FT-LR) 
11.60 
11.^0 
9.^10 

-    14, «0  - 

13.'+0 
P3.^0 
20.40 
36.20 
29.40 

 —  36.30 

42.40 
51.00 
53. ?0 
51.30 
52.^0 

  49.40 


CALCHLATt^D  "^''ERGY 
ABSORPTI'^N(^T-L^) 
11.6 
11.6 
11.6 

  14.9 

14. Q 
21.'=^ 
21.8 

  31.5 

31.5 

-  '   41.  P 

41.2 
48.0 
51.4 


52 
5-^ 


4Q.4 


TRANSITION  REGlONr   CALCULATED  VALUES 


ENfRGY 

ABSORPTION 
15.0 
20.0 
25.0 
30.0 
35.0 

  40,0 

45.0 
50,0 


CALCULATED 
TEMPERATURE (F)  / 

-79.4 

-64.3 

-53.0 

-43.0 

-33.2 
-     -22.7     - - 

-10.2 
9,4 


/  Ti^MPERATURE 

  (F) 

/  -70.0 
/  -65.0 
/  -60.0 
/  -55.0 
/  -50.0 

-/   -45.0  - 

/  -40.0 
/  -35.0 
/  -30.0 
/  -25.0 
/  -20.0 

/   -15.0 

/  -10.0 
/  -5.0 
/  .0 
/  5.0 
/  10.0 

/   15.0 

/  20.0 
/  25.0 


CALCULATEH  EM^^GY 

ABSORPTIO\i(FT-LB) 
17.-^ 
19.7 

21.8 
24.0 

26.5 
 ?9,0 

31.5 

34.1 

36.6 

39.0 

41.2 
 43.3 

45.1 

46.7 

48.0 

49. P 

'^O.  1 
  50,8 

51,4 

51,8 


Table  7B 


IMPACT  TEST  RESULTS  POR  hlaT^  M. 

CALCULATIONS  FOR  EMEPGY  /   Apea     DATA  OF 
PRECRACKED  CHAPPY  TESTS  OF  SURFACE. 
LO^JGITL'DINAL  SPECIMENS:   LT  ORIENTATTON. 
M:    A51^-Ff   2-1/4  iN.f   HEAT  o2L0a8-10W2. 


SPECIMEN       TEMPERATURE (F) 


M-1 
M-2 

5M9 

5M1 

5M10 

M-3 

M-4 

5M2 

5Mg 

M-5 

M-fS 

5MB 

5M3 

5m 

5M5 
5M(S 


-100.0 
-100.0 
-100.0 
-80,0 
-80.0 
-60.0 
-60,0 
-40.0 
-40.0 
-20.0 
-20.0 
.0 
20.0 
74.0 
120,0 
210.0 


C3SERVEn  ENE^^GY 
AREA  (  IN-L^/S^  I^') 
1261  ."^8 
1283.54 
10  22.48 

-  -           3  609.  f^6 

lasT.SB 


57 
00 
64 
^7 


2219. 
3937. 
3197. 
3948.51 
4612.04 
5547.^0 
5786.80 
5580. 1 3 
56^8. "^O 
5373.^^6 


CALCULATTD  ^►!ER'^>' 
/AREA  (  IN-LB/S'^  IN) 
118Q.3 
1189.3 
1189.3 
1 542,9 
1542.9 
2466.6 
2466.6 
358^^.3 
3588.3 
 a540.Q 

4549. Q 

  5186.4 

5523.0 

  ^730.9 

5737.7 
  537^,5 


TRANSITION  REG  TOM  f   CALCUL'^TED  VALUES 


'ENERGY/AREA 
(IN  LR/5Q  IN) 


CALCULATED 
TE^-iPERATURE(F) 


1345.0 

-86 .  8 

1505.0 

-Bl.l 

1665. 0 

-76.7 

1820.0 

-72.9 

1980.0 

-69.4 

2140.0 

-  -66.2 

2300  .0 

-63.1 

2460.0 

-  -60.1 

2620.0 

-57.2 

2780.0 

-54. £+ 

2940.0 

-51.6 

3100.0 

 48.7 

3260.0 

-45.9 

3420.0 

 43.1 

358 O.Q 

-40.2 

3740.0 

-37.2 

3900. Q 

-34. 1 

4060. 0  - 

  -30,9 

U22n  .0 

-27.6 

4380,0 

-24.0 

4540 . 0 

-20.2 

4700 .0  - 

-16.1 

4360  .  0 

-11.6 

502O.O 

-6.4 

5180.0 

-.3 

5340.0 

7.4 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/- 

/ 

/ 

/ 

/ 

/ 

/- 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 


TEMPERATURE 

  (F) 

-80.0 
-75.0 
-70.0 
-65.0 
-60.0 

 55.0 

-50.0 
-45.0 
-40.0 

 35.0 

-30.0 

 25.0  - 

-20.0 
-  -15.0 
-10.0 
-5.0 
.0 

  5.0 

10.0 
15.0 


CALCULATE^  EN^^PGY 
-~/APEA  (  TN-L^-/SO  IN) 

l^a2.° 

17^2.6 

IP'^S.^ 

2200. 

2466.6 
  2744.7 

3028.4 
 3311.5 

35A8. 3 
-   3854, n 

4104.7 
 43^7.4   

4549.° 
  47ai,n 

4910.5 
-  5058.7 

51 A6.a 
-    52^4. Q 

53A6,  0 

5461,4 


I 

I 


I- 


yable  7C 


impact  t^st  results  ^'^r  ^lat"^  m. 
calcuL'^tions  for  Lateral  ex^a^siom  hata  of 

PRECRACKED  Cma^PY  TESTS  OF  SURFACE. 
LONGITl!i:ii^;.L  SPECI"'-rJS:    LT  O^IErjTATIorj. 
M:    A514-Fr    2-1/4  HEAT  °2L0fie-I0W2. 


SPECI'^'FN       TEMPERATURE  (F)    OBSERVED  LfiTE^AL  CALCULATED  LA^^^^aL 

EXPANSION    (WILS)  EXPANSION  (MILS) 

M-i                      -lon.o  10.no  10.4- 

M-2                      -100.0  12.no  in.a 

5vq                       -100,0  7.^0  in.£| 

5M1    -80.0   13. "^0     -  ^   l^.A 

5N-,10                         -80.0  13.00  1?.B 

M-3                           -60,0  -     20.50  20.0 

-60.0  21.00  -20.0 

5M2                           -^0.0                                  28,50  27.'+ 

5Mq                           -40,0  23.00  27.4 

M-s  20.0   34.00   — ^-  34.2 

M'f,                           -20.0  37,50  34.2 

5V8                                  .0                                 41.50  -     -      39. 1 

5M3                             20.0  41,50  41.p 

5m                             74.0  42.00    43.7 

5.V.5                           120.0  45.0  0  43.7 

5M?^  -    -    210.0   42.^0  -   43.8 


TRANSITION  REGlOr^f   CALCULATED  VALUES 


LATERAL 


CALCULATED 


EXPANSlOriC'lLS)    TE--iPERATUR^  (F)  / 


15.0 
20.0 
25.0 
30.0 
35.0 
40.0 


-75.3 
-59.9 
-46.4 
-32.9 
-17.3 
5.3 


/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

V- 
/ 
/ 
/ 
/ 
/ 

y 
/ 
/ 


TE^'PE^ATURE         CALCULATED  LATrRAL 

 (F)  -  EXPANSTONC-'TLS) 

-70.0  16.6 

-65.0  18. ^ 

-60.0  20.0 

-55.0  21.^ 

-50.0  23.7 

  -45.0   25.5 

-40.0  27.4 

-35,0  29.2 

-30.0  31. n 

-25.0  -  -           -  32.7 

-20.0  34.2 

 -15.0   ^5.6      -    -  - 

-10.0  36. Q 

-5.0'   38.1 

.0  39.1 

  5.0   40.0 

10.0  40.7 

  15.0  — 41.3 

20.0  41.8 

25.0  42.3 


Table  8A 


IMPACT  TEST  RESULTS  rOR  f^LAT^^  M. 

CALCULATIONS  FOR  E^iFRGY  AHSORPTIO'J  D^TA  OF 
CHaRPY  V-NOTCH  tests  of  SUf'FACF. 
LONGITUOIMAL  SPECIMENS:   LT  OPIENTATION. 
M:    A514-F»   2-1/4   iM.r   HEAT  Q2L088-10W2. 


SPfCIMEN  TEMPERA"'"URE(F)      O^SEPVEP  ^NE'^GY  CALCULATi^D  ^mprGY 

APSORPTTOM(f^T-Ln)  ABSr»PPT  T ON  (  -  T-LR  ) 

4M10  -100.0  24.1.0  25.6 

4Mg  -80.0  ^2.20  32.6 

4M1  -40,0  51.30  53.1 

4M2  .0    64.70    64.2 

4M3  20.0  66.70  65. Q 

4M4  20.0  64.50  65.9 

4M5  20.0  65. -^0  65.9 

4M6  74.0  66.70  66.7 

4M7  120,0  66.70  66.7 

4Mfl                             210,0   ^-  64,80    64, B 


TRANSITION  REGton»   CALCULATED  VAL'JES 


ENERGY 

ABSORPTION 
30.0 
35.0 
40.0 
45,0 
50.0 
55.0 
60,0 
65,0 


,LCULATED 

/ 

TEMPERATURE 

CALCULATEH  ErJ'^^GY 

:mperatur^{F) 

/ 

(F) 

APSORPTION(FT-LB) 

-R6.n 

/ 

-80.0 

32.6 

-75.1 

/ 

-75.0 

35.0 

-65,6 

/ 

-70.0 

37.6 

-56,3 

/ 

-65.0 

40.3 

-46.6 

/ 

-60,0 

43.0 

-35,6   

-   -55.0 

^      -       -  45.7 

-21.1 

/ 

-50.0 

48.  3 

6.7 

/ 

-  -45.0 

50,^ 

/ 

-40.0 

53.  1 

/ 

-35.0 

55.2 

/ 

-30.0 

57. 1 

/ 

 -25.0  - 

 58. « 

/ 

-20.0 

60.3 

/ 

-15.0 

61.6 

/ 

-10.0 

62.6 

/ 

-5,0 

 63.5 

/ 

.0 

64.2 

/ 

-                 5.0  ^  - 

 64, A 

/ 

10.0 

65,3 

/ 

15.0 

65.7 

I 


I 


Table  8B 


IMPACT  TEST  RESULTS  f^OR  ^laTE  M. 

CALCUL'iTIOMS  FOR  ENERGY  /   A^EA     DATA  OF 
CHAPPY  V-NOTCH  TESTS  OF  SUr?FACr. 
LONGITUDINAL  SPECI^'ENS:   LT  ORIENT  AT  TON. 
M:    ASl'+'Ef    2-1/4   iN.f   HEAT  '^P.LOSS-l  0W2 . 


SPECIMEN  TEMPERATURE (F)      ORSERVED  ENEPGY  CALCULATFO  E^i^RGY 

AREA  (  IN-LH/SQ   I^!)      /AREA  (  TN-LB/S^  PH 

4M10  -100.0                           2330.19  "^531.4 

ifM9  -80. 0                           3113.^7  3120.P 

4;vli  -40.0                         4060.12  "^ll^.R 

4M2        _  _   ,0  6255.74   6281.4 

4M3  20.0                           6449.12  6415.3 

4M4  20.0                           6236.40  -  6415.3 

4MS  20.0                           6362.10  .  6415.3 

4M6  74.0  ^    6449.12  644a.l 

4M7  120.0                           6449.12  644^^.1 

4MB      -    210.0     6265.41   6265.4 


TRANSITION  REGION*   CALCUL^iTED  VALUES 


ENERGY/AREA 
(IN  LB/SG  IN) 

2535.0 

2695.0 

2855.0 

3010.0 

3170.0 

3330.0 

3490.0 

3650.0 

3810.0 

3970.0 

4130.0 
-  4290.0 

4450.0 

4610.0 

4770.0 

4930.0 

5090.0 

5250.0   

5^+10.0 

5570.0 

5730.0 

5890.0 

6050.0 
 6210.0 

6370. 0 


CALCULATED 
TEN^PERATURf 

-99.8 

-92.7 

-87.3 

-82.9 

-78.8 

-75.1  - 

-71 .6 

-68.3 

-65.2 

-62.1 

-59.1 

-  -56.1   

-53. 1 

-  -50.1 
-47.0 
-43.8 
-40  .6 

-  -37.1  

-33.4 
-29.5 
-25.0 

^  -19,9 
-13.7 

 5.3 

10.0 


/ 

(F)  / 
/ 
/ 
/ 
/ 

/ 

 / 

/ 

 / 

/ 
/ 
/ 



/ 

/ 
/ 
/ 
/ 

 /. 

/ 

 / 

/ 
/ 
/ 

 / 

/ 


TEwPEi^ATURE 
  (F) 

-90.0 

-85.0 

-80.0 
 -75.0 

-70.0 
 -65.0 

-60.0 
  -55.0 

-50.0 
__-il5,0 

-40.0 
  -35.0  ' 

-30.0 
 -25.0 

-20.0 

 -15.0 

-10.0 

 -5.0  - 

.0 

 5..0 


CALCULATED  EN^^pGY 

/AREA ( TN-LD/S^  IN) 
27-' 1 ,  1 

2°^2.^^  -  ' 

3120.^ 
3333. a 
3568. 1 

  3818 

4080 
4347 
4613 
 4871 

5116 
 5343. 8 

5549.5 

5731.3 

58P8.0 

6019.8 

61^7. Q 
 6214,2 

62Al.a 
 6332.3 


Table  8C 

IMPACT  TEST  RESULTq  F^R  ^LM"^  M. 

CALCULATIONS  FOR  LATERAL  EXPANSION  DATA  OF 
CHARPY  V-r-JOTCH  TESTS  OF  SURFAC^. 
LOmGITdOINAL  SPECIMENS:  LT  orifntatton. 
M:   A514-Ff    2-1/U   m,t   HEAT  QpL^fi^-l  0'''2 . 


SPECIfv'EN 

TEWiPERATURE(P) 

OBSERVED  LATERAL 

CALCULATED 

LA^^Rj 

EXPANSIOM  (MILS) 

EVPANSTON 

(MILS) 

-100.0 

17.^0 

1^.  1 

-80.0 

23.00 

22,7 

if  Ml 

-40.0 

34.00 

35.  1 

.0 

44.  00 

^44.9 

20.0 

47.00 

47.0 

20.0 

46. "^0 

4-7.0 

20.0 

47.^0 

47.  0 

UM6 

74.0 

41.50 

4A.  0 

120.0 

iiS.^^O 

4^.0 

4MB 

210.0 

  46.00  - 

-46.0 

TRANSITION  REGION*   CALCULATED  VALUE'S 


LATERAL 


CALCULATED 


EXPANSION {'^ILS)    TEMPERATURE  { F ) 


20.0 
25.0 
30.0 
35.0 
40.0 
45.0 


-P3.4 
-71.2 
-55.3 
-40.3 
-23.8 
 ,4 


/  TE^'PE^AT'iRE 

/  (F) 

/  -90.0 

/  -85.0 

/  -30.0 

/  -75.0 

/  -70.0 

/  -65.0 

/  -60.0 

/  -55.0 

/  -50,0 

/  -45.0 

/  -40.0 

-/   -35.0 

/  -30.0 

/  -25.0 

/  -20,0 

/  -15.0 

/  -10.0 

/    -5.0 

/  ,0 

/  5,0 


CALCULATED  LATrR/il. 

EXPANSION  (^aL?) 

20.6 

21.6 

P2.7 

P4.n 

25.4 
 26.9 

28.4 

30.1 

31.  f5 

33.4 

35. 1 
 36 .7 

38.2 
39.7 

41.0 
 42.2 

43.2 
 44.2 

44. Q 
 45.6 


I 


I 


\ 


\ 


Table  9A 


TMPacT   TrST  RESULTS  FOR   SURpi^CF  Oi^   PL'aT^  Q. 

CALCULATIONS  FOR  E'l^PGY  ABSORPTION  HATA  OF 

PRECRACKED  CHAPPY  TFSTS  OF  SURFACE. 
LOMGITl>DirJAL  SPECI'^ENS:   LT  ORIENTATION. 
SURF-O:    A5l7-Hr    2-l/i|   IM.»   HEAT  C4-^l3-4. 


SPECIMEN       TEMPERATURE  (F)      OBSFFVED  r^NE^GY  CALCHLATpd  E^'EP^-Y 

ARSORPTIO^'  (FT-L^)        ARSOPPTTON  ( F^-Ln  ) 


n 

.  V 

£1  n  n 

ti  0 

'-r  m  IZ. 

.  n 

O  •   T  U 

I\  O 
"r  %  d 

1  Al 

f  n  .  0 

"7    1  n 
/  .  I  U 

C  "Z. 

la  7 

f  o  •  U 

7    1  n 

—       O  .  ,) 

/  o  •  0 

6  •  oU 

^  -1 

n  .  J) 

2B7 

76  •  0 

6.3 

1A^+ 

120.0 

9.00 

7.Q 

1A19 

120.0 

7.90 

7.9 

IBlO 

120.0 

7. "70 

7.9 

1B19 

120.0 

7.10 

 7.9 

2A11 

160.0 

9.50 

9.6 

2Ai  2 

160.0 

9.50 

  9.6 

1A2 

210.0 

11.^0 

11.7 

IBfl 

210.0 

11. ^+0 

11.7 

2AP 

210.0 

11.60 

11.7 

2B8 

  210. 0 

10. BO   

11.7 

1A3 

30  0.0 

15.60 

15.0 

IBO 

300. 0 

14.40 

15.0 

2A17 

360.0 

17.60 

16.7 

2-A18 

360. 0 

16. PO 

16.7 

2B12 

360. 0 

15.50 

16.7 

TRANSITION  REGION*   CALCULATED  VALUES 


ENERGY 

ABSORPTION 
5.0 
10.0 
15.0 


CALCULATED 
TEMPER ATURE(F)  / 
34.2 

169.4 

298.6 


/ 

TEMPERATURE 

CALCULATED  EN'="^GY 

/ 

(F) 

ABSORPTION (FT-LB) 

/ 

  40.0 

-  5.2 

/ 

50.0 

5.4 

/ 

60.0 

-  -  5.8 

/ 

70.0 

6.1 

/ 

80.0 

/ 

90.0 

6.8 

/ 

  -  10  0.0 

 7.2 

/ 

110.0 

7.5 

/ 

120.0 

7.C1 

/ 

130.0 

8.4 

/ 

140.0 

8.8 

/ 

150.0 

9.2 

/ 

  160.0 

-     .  9.6 

/ 

170.0 

10. n 

/ 

180.0 

10.5 

/ 

190.0 

10. <^ 

/ 

200.0 

11.3 

/ 

210.0 

11.7 

/ 

220.0 

12.1 

/ 

230.0 

12.5 

Table  9B 


IMPACT   T^ST   RESULTS   pOR    SURFACF   Op   PLaTE  Q. 

CALCULATION'S  FOR   ENERGY   /    ^^EA     DATA  OF 
PRECRAC^^ED  CHARRY  TESTS  OF  SUR'^^ACE. 
LOijGlT'JDIfjAL  SPECI'^^NS:   LT  OR  I  ^nT  A^  I  ON  . 
SUrF-^:    A517-Hr    2-1/^^   IN.»    HEAT  C^+QIJ-^. 


SPECIMEN       TEMPERATURE (F)      OBSERVED  ENERGY 

AREA  {  IN-L°/S'^  IM) 


CALCULATED  ^^'t^R^v 
/AREA  (  TN-LB/S^  !'■') 


P  A  1  Q 

n 
•  LI 

M        1  n 

O  3  .  -I-  u 

Ll  A  n  n 
H  0  J  .  0 

Pf-i  1  £i 

n 

O  D  O  .  O 

ii  A  n  Q 

i  M  1 

/  n  •  U 

A  A  "2  7 

1  rs7 

J-lJ  f 

7  A  n 

7  7  p  .  n 

 1    '  C.  *     '  u 

A  A"")  7 

0  A  1 

^  A  1 

f  O  •  U 

A  fl  T,  "7 

On -7 

~7  c  n 
f  b  •  U 

"70/I    n  p 

A  Q  T  •? 

1A4 

120.0 

073.^7 

86^.3 

1A19 

120.0 

859.32 

■  864.3 

IBIO 

120.0 

837.56 

864.3 

1319 

120.0 

  772.^0 

  864.:^ 

2A11 

160.0 

10  33.36 

1044.7 

2A1  2 

160.0 

1033. "^6 

104^1.7 

1A2 

210.0 

1  2^+0.  03 

1273. 1 

iBfl 

210. n 

 la^+cos 

1273.1 

2A2 

210.0 

1261 .78 

1273. 1 

2BR 

210.0 

  1174.76 

  1273. 1 

1A3 

300.0 

1696. «3 

1636.4 

1B9 

300.0 

1566. "^5 

1 636.4 

2A17 

360.0 

1^14.43 

181^.8 

2A18 

360.0 

1762.15 

181«,8 

2B12 

360.0 

1686.no 

181A.8 

TRANSITION  REGION^    CALCULATED  VAL'JES 


ENERGY/AREA 

(IN  L^^/SG  IN) 
465.0 
545.0 
625.0 
700.0 
780.0 
860.0 

940.0   

1020  .  0 

1100.0 

1180.0 

1260.0 

1340.0 

1420.0  ^ 

1500.0 

1530.0 

1660.0 

1740.0 


CALCULATED 
TE'^PERATUR-  (F) 
2.1  - 
34.6 
59.8 
80.3 
100.3 
119.0 

 137.0  

154.6 
172.0 
189.4 
207.1 
225.1 

-  243.8   

263.4 
28ti.3 
306.9 
331.9 


/  TEMPERATURE 
/  (F) 

-/  10.0 

/  25.0 

/    40.0 

/  55.0 
/  70.0 
/  85.0 

-/  —  100.0 

/  115.0 

/    130.0 

/  145.0 

/   160.0 

/  175.0 

-/  190.0 

/  205.0 
/  -  ^20.0 
/  ^35.0 
/  250.0 
/  265.0 

/   280,0 

/  295.0 


CALCULATED  EN^^GY 
/AREA ( TN-L^/SO  IN) 

  a8i.7 

518. 
560. Q 
608.^ 
661 .4 
718.4 

 ^779.  n 

842.5 
008.5 
.  1 
1044. 
1113.^ 

 11A2.6 

12^0.^ 
1317.5 
13A2.7 
1445.7 
1506. ^ 
1564.0 
1618.3 


Table  lOA 


IMPACT    ThST    RESULTS   FOR   M I  oTh  I  CKN^SS   Op    PL/iTE  Q. 

CALCULATI0M5  FOR  E\'FPGY  ABSORPTION  DATA  OF 
PRECRACKED  CHAPPY  TESTS  OF  '^inTHICKriESS . 
LO'jGITliDINAL  specimens:   LT  ORIENTATION. 
Mln-O:    A517-Hr    2-1/U   l>\t    Hf^AT  C4913-4. 


SPp-Cr-'EN       TE"-:PERATnPE(F)      ORSERVE^  "^NE^GY  CALCULATi^D  E^'FR'^Y 

ARSOPPTIOri  {-T-L=^)  ARSOPPTinM(FT-L^) 

2Cl3  ^         .0  2.^0  P. 7 

2C16  .0  2.^0  2.7 

ICa  76.0  5.^0  4.6 

2C7  7n.O  '  '  5.50      — ~:   4.6 

ICll  120. n-  6.P0  6.6 

2ClO  120.0  -               6.60  -  6.6 

IClS  160.0  8.^0  R.8 

1C19  160.0  7.60  8.8 

2Bl0  160,0  8."^0  8,8- 

iC9  -    -210.0    9.^0   11  .5 

2C8  210.0  10.70  11.5 

IClO  300.0  -    14.^0  14.6 

2011  360.0  16.10  15.3 

2C12  360.0  ^         14. QO  15.3 


TRANSITIO^)  REGION^    CALCULATED  VALL'ES 


E-NERGY 

ABSORDTION 
5.0 
10.0 
15.0 


CALCULATED 
TEvPERA'rURE  (F) 
86.3 

181.1 

329.4 


/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
-/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 


I'-IPE^AT!  IR! 

(F) 
90.0 

 100.0 

110.0 
-  120.0 
130.0 
140.0 
1  50.0 

 160.0 

170.0 
180.0 
190.0 
200.0 
210.0 

 220.0 

230.0 
240.0 
?50.0 
260.0 
^70.0 

 ^80.0 


CALCULATED  EN^^GY 

ARSORDTIOMf  i^T-LB) 
5.^ 
-  5.6 
6.1 
6.6 
7.2 
7.7 
8.3 

 — 8.« 

9.4 
9,9 
10.5 
11.0 
11.5 

 12.0 

12.4 
12.° 
13.2 
13.5 
13.8 
 li^.l 


Table  lOB 


IMPACT    TPST   RESULTS   pOR   MinTHlC^NrSS   Op    PLaTp  u, 

CALCULATIONS  FOR  E-^'ERGY  /   APEA     DATA  OE 
PRECRACKED  CHAPPY  TESTS  OF  ^'inTMICKMESS. 
LONGITUDlrJAL  SPECr-'ENS:    LT  OPIENTATION. 
Min-G:    A517-H»  iN.r   HEAT  Ci+913-i|. 


SPECIMEN 

TEMf'ERATURE(F) 

OBSERVE'^  EN^^GY 
AREA  (  IN-LR/S'^  Jm) 

CALCIJLA'^ED  F^•^RGY 
/AREA  { IN-LP/^^  r') 

2C13 

.0 

239.30 

287.6 

2C16 

.0 

2A2.^1 

287.6 

ica 

76.0 

630  .  ^^9 

if95.9 

2C7 

76.0 

  495. P 

ICll 

120.0 

750.54 

728.5 

2C10 

120.0 

71 7. 01 

728.5 

1C13 

160.0 

935.^6 

980  .Q 

1C19 

160.0 

826.69 

-  980.9 

2B10 

160.0 

957. ?2 

980  .9 

1C9 

210.0 

  1033.^6 

 1283.0 

2Cr 

210.0 

1 120.38 

1283.0 

ICIO 

300.0 

-  1588.11 

1606.3 

2C11 

360.0 

1751.^7 

1670. I 

2C12 

360.0 

1620.7(4. 

-  1670.1 

TRANSITION  REGION^    CALCULATED  VAL'JES 

CALCULATED  EM'^^GY 
/AREA  (  TN-L^/Sf^  IN) 
365.7 

 395.9 

430.7 
470.1 
514.0 
562. 1 
614,2 
-  669. A 

728.5 
789.6 
852.5 
Q16.5 

OAO.O 

1044, A 

1107.7 
1168,7 

1227.4 
12«3.n 
1335.5. 
13A3.S 


ENERGY/AREA  CALCULATED  /     TE^^PE'^  ATLRE 

(IN  LB/SG   IN)        TEVPERATUR=^  (F 

365.0  39.8 

445, 0  63.8  - 

525.0  82.4 

60  0.0  97.3 

680.0  111.8 

760.0  125,2 

840.0  138.0 

920.0  -  150.5 

1000.0  163.0 

1030.0  175.6 

1160.0  188,5 

1 240 .0  202.2 

1320.0  217.0 

1400.0  233.6 

1430.0  253.3 

1560.0  279.0 

1640. 0  322.5 


/ 

(F) 

/ 

40.0 

/ 

50.0 

/ 

60  .  0 

/ 

70  .0 

/ 

80.0 

/ 

90.0 

/ 

10  0.0 

/ 

-  110.0 

/ 

120.0 

/ 

130.0 

/ 

140.0 

/ 

150.0 

/ 

160.0 

/ 

170.0 

/ 

180.0 

/ 

190.0 

/ 

'00.0 

/ 

210.0 

/ 

220.0 

/ 

230.0 

II  • 


Table  llA 


IMPACT   J^ST   RFSULTS   FOR   SURPACF  Of   PLaTF  Q. 

CALCULATIONS  FOR  E^JERGY  ABSORPTION  DATA  OF 
CHaRPY  V-NOTCH  tests  or  SURFAC!=:. 
LONGITNDirJAL  SPECI"1ENS:   LT  ORIENTATION. 
SURF-Q:   A5l7-Hf   2-1/^  IN.'   HEAT  C^^l^-^, 


SPEC  I  MEN       TEMPER  ATI.  IPE  ( F ) 


2Al6 

2B18 

1A15 

1B17 

1B2 

2B2 

3B2 

IBl 

2B1 

3B1 

185 

2B5 

1B6 

2B6 

3Bft 

1A6 

2A3 

IBll 

2B9 

1A14 

1A18 


-^■0 .  0 

-if  0 . 0 
-0-0  .  0 
.0 
.0 
.0 
76.0 
76.0 
76.  0 
120.0 
120.0 
210,0 
210.0 
2in.o 

3on.o' 

300.0 
300. 0 
30O.0 
36^.0 
360.  0 


ORSFRVEO  E^JE^GY 
A3S0RPTI0N(FT-L^) 

3.  °0 
3.50 
i+.60 

 3.50 

5.60 

4.  ?0 
S.i+O 

10.20 
9.00 

11.  ^0 

12.  ?0 
11.^0 
18.70 
20.^0 
20.60 
23.0  0 
2^+.80 
22.60 
21.i^0 
26.20 
27.20 


CALCULATro  ^^Ifrpr-Y 
ABSOPPTION(FT-LP) 
U.O 
U.O 
U.O 
  4,0 

5.1 
5,1 
5.1 
0.5 
9.5 

 9.5  . 

12.8 
12.8 
1^.2 
19.2 
19.2 

  2^.8 

23.8 
23.8 
23.8 
25.8 
25.8 


TRANSITION  REGIONr   CALCULATED  VALUES 


ENERGY 

ABSORPTION 
5.0 
10.0 
15.0 
20.0 
25.0 


CALCULATED 
TEMPERATURE (F)  / 
^  -2.8 
82.6 

150.0 

2'23.7 

333.1 


/  TEMPERATURE 

(F) 
.0 

/  15.0 
/  30.0 
/  i^5.0 
/  60.0 
/  75.0 

/   90.0 

/  105.0 
/  120.0 
/  135.0 
/  150.0 
/  165.0 

./-.  180.0 

/  195.0 
/  210.0 
/  225.0 
/  240.0 
/  ^55.0 
/  .  270.0 
/  285.0 


CALCULATED  EN'^pGY 

ABSORPTION (FT-LB) 
5.1 
5.8 
6.6 
7.5 

 8.4 

9.5 

 10.5 

11.6 
12.8 
13. Q 
15.0 
16.1 
17.2 
18.2 
19.2 
20.  1 
20.9 
21.8 
22.5 
23.2 


Table  IIB 


IMPACT   TFST   RESULTS  FOR   SURracf  Of   PLaTF  Q. 

CALCULATIOMS  FOR  ENERGY  /  AREA     DATA  OF 
CHARPY  V-NOTCH  TESTS  OF  SUPFACE. 
LONGITUOINAL  SPECIMENS:   LT  ORIENTATION. 
SUrF-Q:    A5l7-Hf   2-1/4   IN.»   HEAT  C4Q13-4. 


SPECIMEN       TEMPERATURE (F)      OBSERVED  ENERGY  CALCULATFD  ENERGY 


AREA ( IN-L"/SQ  IM) 

/AREA { TN-LB/SO 

2Al  6 

-40 . 0 

377. 08 

385 . 5 

2B18 

-40 , 0 

338.41 

385.5 

1A15 

-40.0 

444.77 

385 . 5 

1B17 

-4  0.0 

 338.41 

   385.5 

1B2 

•  0 

541 . 46 

494,3 

282 

•  0 

406.09 

494,3 

382 

.  0 

5?2 . 12 

494 . 3 

181 

76.0 

986.^2 

921 .  3 

281 

76.0 

870.20 

921.3 

381 

-    76.0  - 

 1140. '32 

  921.3 

185 

120.0 

1179.60 

1233.9 

285 

120.0 

1150.59 

  1233.9 

186 

210.0 

1808.07 

1851 .8 

286 

210.0 

1953.11 

-  1851,8 

3Ba 

210.0 

1Q91.78 

1851.8 

1A6 

300.0 

  22?3.«3 

  2302.9 

2A3 

300.0 

23^7.87 

2302.9 

IBll 

300.0 

2185. 16 

i>302.9 

289 

300.0 

2069. 13 

2302.9 

1A14 

360.0 

2533.24 

-     -   2491 ,9 

1A18 

360.0 

2629.93 

2491.9 

TRANSITION  REGION*   CALCULATED  VALUES 


ENERGY/AREA 

(IN  L3/SQ  IN) 

465.0 

545.0 

625.0 

700.0 

780.0 

860.0 

 940.0   

1020.0 
1100.0 
1180.0 
1260.0 
1340.0 

11^20.0   

1500.0 
1580.0 
1660.0 
1740.0 
1820.0 
1900.0 
1980.0 
2060.0 


CALCULATED  / 
TEMPERATURE(F)  / 

-7.8    A- 

11.8  / 

27.9  / 
41.3  / 

54.5   / 

66.9  / 

-     78.7   A 

90.2  / 

101.5  / 

112.6  / 
123.6  / 
134.6  / 

-    145.7  / 

157.0  / 

168.4  / 

180.2  / 

192.3  / 
204.9  / 
218.0  / 
231.8  / 
246.6  / 


TEMPERATURE 
(F) 

 .  0  - 

15.0 
30.0 
45.0 
60.0 
75.0 

 90.0 

105.0 
120.0 
135.0 
150.0 
165.0 

 180.0 

195.0 
210.0 
225.0 
240.0 
255.0 
270.0 
285.0 


CALCULATED  ENERGY 
/AREA( TN-L^/SQ  IN) 

  4C54.3 

559.7 
-  636.1 
721.7 

815.1 
914.5 
  1018.5 

1125.4 

1233,9 

1342.7 

1450.4 

1556. 1 
 16'^8.7 

17^^7.5 

1851.8 

1941 . 1 

2024.9 

2103.1 

2175.5 

2242.1 


Table  12A 


IMPACT   TFST   RESULTS  FOR   MinTHlC^NFSS  Of   F^LaTF  Q, 

CALCULATIONS  FOR  ENERGY  ABSORPTION  DATA  OF 
CHARPY  V-NOTCH  TESTS  OF  M I OTH I CK NESS . 
LONGITUDINAL  SPECI'-^ENS:   LT  ORIENTATION. 
Mln-O:   A517-Hf   2-1/4   lN.»   HEAT  Ci^913-i+. 


SPfCIMEN       TEMPERATURE  (F)      OBSERVED  ENEf^GY  CALCULATc^D  ENER^^Y 

ABSORPTIOrj(FT-Lo)        ABSORPT  ION  (  Ft-l«  ) 

1C13  2.60  3.1 

2C19  -'+0.0  3.  10  3.1 

1C2  .0  ^,^0  3.9 

2C2    .0    3.^0  -   3.9 

ICl  76.0  7.40  7.0 

2C1  76.0  7.80    7.0 

1C6  -                120.0  11.20  9.8 

2C5  120.0  9.60  9.8 

1C7  210.0  17.20  16.9 

2C6    210.0   16.10    16.9 

1C12  300.0  21.60  23.4 

2C9  300.0    -    23.00   23.4 

1C14  360.0  24.40  26.3 

2Cl7  360.0                                27.80  26.3 


TRANSITION  REGION^   CALCULA^^ED  VAL"ES 


ENERGY 

ABSORPTION 
5.0 

 10,0 

15.0 
20.0 
25.0 


CALCULATED 


/  TEMPERATURE 


TEmpeRATURE(F)  / 


34.4 
122.5 
186.8 
250.2 
329.8 


/ 

_/-_ 
/ 

/ 
/ 
/ 

/ 
/ 
/ 

/^._ 
/ 

_/  _ 

/ 

/_ 

/ 

/  __ 
/ 


(F) 
40.0 
50.0 
60.0 
-70.0 
80.0 
90.0 
100.0 
110.0 
120.0 
130.0 
140.0 
150.0 
160.0 
170.0 
180.0 
190.0 
200.0 
210.0 
220.0 
230.0 


CALCULATED  ENERGY 

ABSORPTION(FT-LB) 
5.2 

 5.7 

6.1 
6.7 
7.2 

  7,8 

8.5  ' 

 9.1 

9.8 
-10.5 
11.3 

 12. 1 

12.8 

 1 3.6 

14.4 
-  15.3 
16.1 
16. Q 
17.7 
18.5 


I 


Table  12B 

IMPACT   TFST   RESULTS   FOR   M I  dTh  I  C^^N^^SS   Of   PLaTE  O. 

CALCULATIONS  FOR  ENERGY  /   AT'EA     DATA  OF 
CHARPY  V-NOTCH  TESTS  OF  MlOTMICKNESS . 
LONGITUDINAL  SPECIVENS:   LT  ORIENTATION. 
MIO-Q:    A517-Hr   2-1/4+   jm,,   HEAT  Cil913-'+. 


SPECIMEN       TEMPERATURE (F) 


1C13 

2C19 

1C2 

2C? 

ICl 

2C1 

1C5 

2C5 

1C7 

2C6 

1C12 

2C9 

ICl^ 

2Cj7 


-f+0.0 

-4+0.0 

.0 

.0 
76.0 
76.  0 
120.0 
120.0 
210.0 
210.0 
300.0 
3O0.0 
360.0 
360.0 


OBSERVED  ENERGY 
AREA  ( IN-L-^/SO  p!) 
251.^9 
299.73 
425.43 

 338.41 

715.^9 
7S4.17 
10R2.^I 
928.21 
1663.04 

 1556.63 

2088.47 
2223.83 
23'=^9.20 
2687.94 


CALCULATED  E^'EROY 
/AREA { IN-LB/S^  IM) 
303.5 
303.5 
375.1 
375. 1 
676.8 
676.  8 
94^.5 
94^.5 
1631 .8 

—   1631.8 

225<=».8 
225^^.8 
2547.3 
2547.3 


TRANSITION  REGION »   CALCULATED  VALUES 


ENERGY/AREA 
(In  LH/SQ  IN) 
305.0 

385.0      - — 

465.0 

540.0 

620.0 

700.0 

780.0 

860.0 

940.0 
1020.0 
1100.0 
1180.0 
1260.0 
-  1340 . 0 
1420.0 
1500.0 
1580.0 
1660  .  0 
1740.0 

1820.0   

1900.0 
1980.0 
2060.0 
2140.0 
2220.0 
2300.0 
2380 . 0 
2460.0 


CALCULATED  / 
TEf'"PERATURE(F)  / 

-38.7  / 

 3.9   

29.5  / 

48.2  / 

65.2  / 

80.2  / 

93.9  / 

106.6  /  - 

118.6  / 
130.1  / 
141.1  / 
151.9  / 
162.4  / 

172.7   /-- 

182.9  / 

193.1  / 

203.4  / 

213.6  '/ 

224.1  / 

234.7   y— . 

245.5  / 
256.7  / 

268.3  / 
280.5  -  / 

293.4  / 

307.2  / 

322.3  / 
339.0  / 


TEMPERATURE 
(F) 
-30.0 

 15.0 

.0 
15.0 
30.0 
45.0 
60.0 

 75.0 

90.0 
105.0 
120.0 
135.0 
150.0 

  165.0 

180.0 
195.0 
210.0 
225.0 
240.0 
 255.0 


CfiLCULATED  EN^t'GY 
/AREA  (  TN-L"./SO  IN) 

316.4 

341. n 

375.1 

416.6 

467.0 

526.2 

594. 

671, a 

7'=;6.6 

849.6 

Qii9.  5 
10^5.4 
1166. 1 

  1280. a 

13^7.0 

1514.6 

1631. 

1747.2 

1859.7 

1968.0 


•Table  13A 


IMPACT  T^^ST  RESULTS  FOR  pL'^T^  R. 

calculatioms  for  emfrgy  absorption  daT'^  of 

prfcracked  chappy  tests  of  surface, 
longitudinal  specimens:  lt  oriemtatton. 

R:   A514-H»   2   iH.f   HEAT  076iq-03Wl. 


SPECirv^EN       TEMPERATURE  (F) 


5R9 
5Rl 
R-1 
R-2 
5R2 
R-3 
R-U 

R-S 

5R7 
5RR 
5R3 
5Rt+ 
5RB 
5R6 


-100.0 
-80.0 
-60,0 
-60.0 
-i+0.0 
-i+O.n 
-40  .  0 
-20.0 
-20.0 
.0 
.0 
20,0 
73.0 
120.0 
210.0 


OBSERVED  ENE'^GY 

ABSORPTTOM(PT-LR) 
2.60 
2.^2 
4.11 

 4,49 

4.42 
5.73 
5.38 
7.22 
6.30 
9.77 
10.20 
12.00 
17.^0 
26.00 
35.50 


CALCULATf^D  E^!ERGY 
AnSORPTIOM(FT-LR) 

2.9 
4.0 

  4.0 

5.6 
5.6 
5.6 
7.5 
7,5 

—   Q .  6 

9.6 
11. a 
18.0 
23.5 
32.7 


TRANSITION  REGlOfJf   CALCULATED  VALUES 


ENERGY 

ABSORPTION 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 


CALCULATED  / 
TEMPERATURE (F)  / 


-47.2 
3.6 
47.2 
89.6 
133.6 
181.3 


 /_ 

/ 
/ 
/ 
/ 
/ 

 / 

/ 
/ 

/ 
/ 
/ 

 /. 

/ 
/ 

/ 
/ 

/ 

 /. 

/ 


TEMPE'^ATURE 
(F) 

 -40.0 

-30.0 
-20.0 
-10.0 
.0 
10.0 

-=  20.0  - 

30.0 
40.0 
50.0 
60.0 
70.0 

  80.0  - 

90.0 

  100.0 

110.0 
120.0 
130.0 

  140.0 

150.0 


CALCULATED  EN^^GY 

ABSORPTION (FT-LB) 
 5 .  6 

6.5 

7.5 

8.5 

9.6 
10.7 

 11.8 

13.0 
14.2 
15.3 
16.5 
17,-^ 
 18.9 

20.0 
-  21.2 

22.4 

23.5 

24.6 
■  25.7 

26.8 


Table  13B 


IMPACT  T«^ST  RESULTS  ^^OR  pLATF"  R. 

CAlCULATIO^iS  for  energy  /   APEA     DATA  OF 
PRECRACKED  CHAPPY  TESTS  OF  SURFACE. 
LONGITUDINAL  SPECI^^ENS:   LT  ORIENTATION. 
R:   A51^-Hf   2   IM.r   HEAT  0761Q-0.3W1. 


SPECIMEN       TEMPERATURE{F)      OBSERVED  ENERGY  CALCULATED  =^mfrgY 

AREA  ( IN-L^/S^   I^U      /,'\REA  (  TN-LB/S,-^  IN) 

5RQ  -100.0                             2A2.ei  28^.8 

5R1  -80.0                             317.62  312.6 

R-1  -60,0                            aii7.05  '+37.3 

R-2  -60.0    -   -483.40   •   437.3 

5R2  -40.0                             4f^0.78  611.2 

R-3  -40.0                             623.28  611.2 

R-4  -40.0                             585.21  611.2 

R-5  -20.0                      -        785.^5  817.3 

R-6  -20.0                             685.28  817.3- 

5R7             -    .0  1062.73   1  04S.5 

5RR  .0                            1109.50  1045.5 

5R^                             20.0                             1305.29  1288.4 

5R4  73.0                           1936.19  1963.3 

5R5  120.0                           2028.14  2554.9 

5R6  210.0                           3861.49  355^.8 


TRANSITION  REGIONr   CALCULATED  VALUES 


ENERGY/AREA 
(IN  L^/SQ  IN) 

285.  0 

445.  0 

605.0 

760.0 

920.0 
1080.0 
1240.0 
1400  .  0 
1560.0 
1720. Q 
1880.0 
2040.0 

2200.0   

2360.0 
2520.0 
2680 . 0 
2840.0 
3000  .  0 
3160.0 
3320.0 
.:  3480.0 


CALCULATED  / 
TEMPERATURE (F)  / 


-88.2 
-59.0 
-40.6 
-25.3 
-10.8 
2.9 
16.1 
28.9 
41.5 
54.0 
66.5 
79.0 
Q1.6 
104.3 
117.2 
130.3 
143.8 
1  57.6 
171  .8 
186.6 
202. 1 


V 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 


TE^'PE^ATURE 
(F) 

 -80.0 

-70.0 

  -60.0 

-50.0 
-40.0 
-30.0 

 -20.0 

-10.0 
.0 
10.0 
20.0 
30.0 

 40.0 

50.0 
60.0 
70.0 
80.0 
90.0 

  100.0 

110.0 


CALCULATED  ENERGY 

/AREA { TN-Ln/SO  IN) 
312.6 
367,2 
437.3 
519.4 
611.2 
710.9 

817.^ 

Q29. 1 
1045. 
1165.5 
1208.4 
1413.6 

  1540.^ 

1668.  1 
17Q6.4 
1Q24.Q 
2052.9 
2180.3 
2306.6 
24:^1.6 


Table  13C 


IMPACT  TEST  PF5ULTS  '^'^R  o[_f\j^  r. 

CAl,CULATIOPJS  FOR  L^TERAL  EXPA.MSION  DATA  OF 
PRECRACKED  CHARPY  TESTS  OF  SURFACE, 
LONGITUDINAL  SPECI^'ENS:   LT  ORirMTATION. 
R:   A5lU-Hr   2   IN.r   HEAT  07619-03^1. 


SPECIMEN       TEMPERATURE(F)    OBSERVED  LATERAL  CALCULATED  LATERAL 

EXPANSION    (MILS)  EXPANSION  (MILS) 

5Rg  -100,0  .00  '.q 

5Rl  -80.0  .00  1.7 

R-1  -60.0  2.^0  2.8 

R-2  -60.0    3.50    2.R 

5R2  -40.0  2.00  i^,2 

R-3  -40.0  5.00  4.2 

R-U  -40.0  4.00  4.2 

R-5  -20.0  7.00      6.0 

R-6  -20. C  6.00  6.0 

5R7  "   -  --   —  .0    8.00     8.0 

5R8  .0  .  8.50  8.0 

5R3  20.0  .         11 .50  10.3 

5R4  73.0  16.50  17.3 

5RS  120.0  23.^0  24.0 

5R6  210.0  35.00  35.1 


TRANSITION  REGlOrjr    CALCULATED  VALUES 


LATERAL 


CALCULATED 


/  TEMPERATURE 


EXPArJSION(MlLS)    TE^'PFRATURE(F)  / 


5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 


-30.6 
17.5 
56.3 
92.0 
127.5 
165.2 
209. 1 


/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 

/ 


(F) 
-30.0 
-20.0 
-10.0 
.0 
10.0 
20.0 
30.0 
40.0 
50.0 
60.0 
70.0 
80.0 
90.0 
100. Q 
110.0 
120.0 
130.0 
140.0 
150.0 
160.0 


CALCULATEH  LATERAL 

EXPANSTCMC'IILS) 

  5.1 

6.0 
6.9 
8.0 
9.1 
10."^ 

  11.5 

12.8 
14.1 
15.5 
16.9 
18.3 
 19,7 

21.1 
22.6 
24.0 
25.4 
26.7 

 28.0 

29.3 


Table  14A 


IMPACT  TEST  RESULTS  ^'^R  PLAT^  R. 

CALCULATIONS  FOR  ENERGY  ABSORPTION  DATA  OF 
CHARPY  V-NOTCH   TESTS   OF  SURFACE. 
LONGITUDINAL  SPECIMENS:   LT  ORIFnTATION. 
R:    A51i+-H#   2   IM.»   HEAT  0761P-03W1. 


SPECI' 
UR8 


TEMPERATURE  C^") 


-80.0 
-ifO.O 
.0 
20.0 
20.0 
20.0 
20.0 
73.0 
120.0 
210.0 


OQ,5?rRyc;n  FNE'^GY 
ABSORPTTON(f^T-LR) 


10.no 
19.05 
24.v30 

21.  ^0 

22.  ^>0 
16.<^0 
33.^0 
43.50 
56.^0 


CALCULATPD  E^fERGY 
ARSOPPTION(^T-LP) 
7.3 


10, 

ie> 

21  . 
21 , 
21  , 
21, 


3i+.0 
56.5 


TRANSITION  REGTOMr   CALCULATED  VALUES 


ENERGY 

ABSORPTION 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
M-0.0 
i^5.Q 
50.0 
55.0 


CALCULATED 
TEMPERATURE (F) 
-45.7 
-10.3 
15.2 
36.9 
57. 1 

76.9   

97.5 
120.3 
147.9 
189.3 


/  TE'/PEPATURE 

/  (F) 

/  -40.0 

/  -30.0 

/  -20.0 

/  -10.0 

/  .0 

V   m.o 

/  20.0 

/  30.0 

/  40.0 

/  50.0 

/  60.0 

./   70.0 

/  80.0 

/  90.0 

/  100.0 

/  110.0 

/  120.0 
130.0 

/  140.0- 

/  150.0 


CALCULATE^  EN^^GY 

ABSORPTION (FT-LB) 
10.6 
11.9 
13.4 
15.1 
16.9 
18, 

21. 1 
2>3.4 
25.7 
28.2 
30.7 
 ?3,3 

35. « 
38.2 
40.6 
42.8 

 U6.q 

48.7 
50.3 


Table  14B 


IMPACT  T'^'ST  PEISULTS  fOR  ^laT^  R. 

CAlCUL/^TIONS  for  E^iFRGY  /   AREA     DATA  OF 
CHARPY   V-NOTCH   TfSTS   OF  SURFACE. 
LOfiGITUDlNAL  SPECT'ENS:   LT  OPIFMTATTON. 
R:   A5lM--Hf   2  HEAT  n7619-03Wl. 


SPECIMEN       TEMPERATUPE(F)      OBSERVED  ENE'^GY  CALCHLAT'-D  E^'ERGY 

AREA( TN-L"/?^   IN)      / AREA ( TN-LB/SO  in) 
ifR9  -80.0  602.37  7in.O 

^Rl  -i+O.O  Q66.^8  1029.3 

4R2  .0  lf^41.'^l  1633.5 

4R10    2n.O  -      "       2349.53    2036.7 

4R3  2n.O  2107. Al  2036.7 

4R4  2^.0  -     2204.^0  -po  3^.  7 

4R5  20.0  1(^34.03  2036.7 

4R6    73.0  3577. "^4  3288,8 

'+R7  120.0  4205.^5  4346.0 
ifRa    -     210.0     54-53,^3   5461.1 


TRANSITION  REGION*   CALCULATED  VALUES 


ENERGY/AREA 
(IN  LR/SQ  IN) 


CALCULATED'  / 
TEyPERATURE(F)  / 


365.0 

-56.5 

/ 

1025.0 

-40.4 

/ 

1185.0 

-27.6 

/ 

1340.0 

-17.1 

/ 

1500.0 

-7.4 

/ 

1660 .0 

1.4 

/ 

1820.0 

9.6 

/ 

1980.0 

17.4 

/ 

2140.0 

24.7 

/ 

2300.0 

31.8 

/ 

2460.0 

38.7 

/ 

2620.0 

45.5  - 

 /- 

2780.0 

52.1 

/ 

2940.0 

58.7 

/ 

3100  .  0 

65.3 

/ 

3260.0 

71.8  - 

/ 

3420.0 

78.4 

/ 

3580.0  

-—   85 . 1   -  - 

 /. 

3740.0 

91.9 

/ 

3900.0 

99.0 

/ 

4060.0 

106.2 

/ 

4220.0 

113.8 

/ 

4380.0 

121.7 

/ 

4540.0 

130.2   

 / 

4700.0 

139.4' 

/ 

4860.0 

149.6 

/ 

5020.0 

161 . 1 

/ 

5180.0 

174.7 

/ 

5340.0 

192  ..0 

/ 

Tf^MPERATURE 

  (F) 

-50  .  0 
-40.0 
-30.0 
-20.0 
-10.0 

.„   .  0 

10,0 
-  20.0 
30  .0 

 40.0 

50.0 

 60.0 

70.0 
80.0 
90.0 

 100.0 

110.0 

 120.0 

130.0 
14-0.0 


C/^LCULATEH  E^1^RGY 

/ftPPA ( TM-L^/S^  IN) 
Q24.  n 
1029.3 
11 ^3. 0 
12Q5.1 
1455.5 
1633.5 
1827.7 
2036.7 
2258.2 
2489.7 

27?8.6 
2Q71.7 

3215.^ 
3457.0 

36^4.7 

3Q23.4 

4141.2 
 i;346.0 

45*^5. o 
 4709.7 


Table  14C 


impact  test  results  for  plat^  r. 

calcul^tio^is  for  later'^'l  eyp'\^  sion  p^a  of 
chaRPy  v-notch  tests  of  surface, 
longitudinal  specivfr.'s:  lt  orientation. 

R:    A5lH-Hr   2  HEAT  0761^-03W1. 


SPECIMEN       TEMPERATURE  (F)    O^.SERVED  LAT-^AL       CALCULATED  LATFdaL 


EXPANSIOM  (MILS) 

EXPANSION  (MILS) 

-80.0 

4.^0 

^.0 

^Rl 

-i+O.O 

9.^0 

8.5 

^R2 

.0 

13.^^0 

13.9 

^RIO 

-  20.0 

 18,00 

  17.0 

4-R3 

20. n 

13.00 

17.0 

ifRtl 

20.0 

16.00 

17.0 

i4R5 

20.0 

12.50 

1*^.0 

73.0 

25.50 

25.6 

4R7 

120.0 

3^4.50 

33.0 

 .^210.0 

_.47,no 

 :  4t;.6 

TRANSITION  REGION »    CALCULATED  VAL'  .'ES 


LATERAL 


CALCULATED 


EXPANSI0N{^^'1ILS)   TEWPERATURF  ( F )  / 


5.0 
in.O 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 


-79.3 
-27.5 
7.5 
38.8 
6«^.? 

  100  .  3 

133.5 
170.4 


(F) 

/  -70.0 

/  -60.0 

/  -50.0 

/  '  -40.0 

/  -30.0 

/  -20.0 

/  -10.0 

/  .0 

/  10.0 

/  20.0 

/  30.0 

/  ...  -.1^0,0 

/  50.0 

/  60.0 

/  70.0 

/  80.0 

/  90.0 

/  100.0 

/  110.0 

/  120.0 


CALCULATEO  LA'^'^RAL 

—  EXPANSTON('-iIL^) 
5.6 
6.M- 
7,4 
8.5 
9.7 

^  -11.0 
12.4 
13. q 
15. 
17.0 
18.6 

 20.2 

^1.8 
P3.5 
25. 1 
26. « 
28.4 

 P9.Q 

31.5 
33.0 


Table  ISA 


IMPACT  TFIST  RESULTS  P^R  dlaT'  Z. 

CALCULATIOnS  FOR  ENFPGY  ABSORPTION  OAT/^  OF 
PRECRACKED  CHARPY  TESTS  OF  SUpFACE. 
LONGITUDINAL  SPECI^'ENS:   LT  ORIENTATION. 
Z:    A517-H»   2-1/^   I\i.»   MEAT  ngoQS-^-B. 


SPECIMEN       TEMPERATURE (F) 


5Za 
5Z1 
Z-1 

5Z2 

5Z10 

Z-i; 

5Z9 

Z-5 

5Z3 

527 

2-6 

Z-7 

5Zi+ 

2-8 

5Z5 

5Z6 


-100.0 
-80.0 
-60,0 
-60.0 
-40.0 
-40.0 
-20.0 
-20.0 
.0 

 .0 

20.0 
20.0 
40.0 
40.0 
74.0 
74.0 
120.0 
210  .0 


ORSERVEH  '=:nE^GY 

ABSORPTIOM(^"r-L^) 
3.41 

4.  "^2 
4.43 

 5.a2 

6.42 

5.  ^2 
6.98 
7.18 
9.67 

  9,57 

13. ?0 
11.05 
13.60 
13.10 
20.35 
19. 1  0 
29.  «0 
41.30 


CALCULAT^^D  E^ER^Y 
ARSOPPTION(hT-l-) 
^  .7 
4.2 
4.9 

  4,9 

6.0 
6.0 
7.5 
7.5 
9.5 

  9.5 

11.9 
11.9 
14.7 
14.7 
20.3 

  20.3 

2«.3 
4n.O 


TRANSITION  REGTOfif   CALCUL'^.TED  VALUES 


ENERGY 

ABSORPTION 
5.0 
10.0 
15.0 

-  20.0 
25.0 
30.0 
35.0 


CALCULATED 
TEMPERATURE (F) 
-57.  8 
4.8 
41.9 
72.5 
101.0 
130.3 
163.6 


/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 
/ 


>^PE'^ATURE 
(F) 
-50.0 
-40.0 
-30.0 

 -20.0 

-10.0 
.0 
10.0 
20.0 
30.0 
-  40.0 
50.0 
60.0 
70.0 
80.0 
90.0 
10  0.0 
110.0 
120.0 
130.0 
140.0 


CALCULATE^  ENERGY 

ARS0RPTI0^!(FT-LR) 

5.  ti 

6.  n 

6. "7 

 7,5 

8.4 

9.^ 
10.6 
11.9 
13.2 

16.3 
17. Q 
19.6 
21.3 
23. 1 

26.6 
28.3 
30.0 
31.6 


•Table  15B 


TWPACT  T^ST- RESULTS  FOR  PLAT^  Z. 

CALCULATIOr^JS  FOR  E^IFRGY  /   AREA     DATA  OF 
PRFCRACKED  CHAPPY  TESTS  OF  SU^^FACE. 
LONGITLiDlriAL  SPECI'-iENS:   LT  ORTEMTATTOn. 
Z:   ASIT-Hs-    2-1/4   IfJ.»   HEAT  R90^3-M-R. 


SPfCIN^EN 

5Z,q 

5Z1 

Z-1 

Z'2 

5Z2 

Z-^ 

5Z10 

2-u 

5Z9 

5Z3 
5Z7 
Z-6 
2-7 

5ZU 

2-a 

5Z5 
526 


TEMPERATURE (F) 


-100.0 
-80.0 
-nO.O 
-60.0 
-t^n.o 
-i+0.0 
-20.0 
-20.0 
.0 
.0 
20.0 
20.0 
ifO.O 
40.0 
7U.0 
74.0 
120.0 
210.0 


OBSERVED  ENERGY 
AREA  (  IN-LR/S'>  1^) 
370 .^2 
469.^1 
481 . ^7 

698 
643 
759 
7R1 
lOSl 

 1051 

1435 
1201 
1479 

  1424. 

2213 

  2077. "^9 

3241 .^a 
  uao2,^9 


56 
^3 

^5 
00 
^5 
-^5 
^2 
'^6 
^3 
°5 
56 


CALCULATrD  PMrRny 

/AREA  (  TN-LR/'^^  IN) 
405,7 
45^.4 
532.  Q 
532.9 
.  651.8 
651. B 
816.2 
816.2 
102Q.6 

 102Q.6 

129P.3 
1292.3 
1600.4 
1600. a 
220ii.3 

  2204.3 

3077.0 
-    434°. 4 


TRANSITION  REGION*    CALCiL^TED  VALUES 


ENERGY/AREA 
(IN  LR/SQ  IN) 

565.0 

725.0 

885.0 

1040.0   

120n.O 
136n .  0 
1520.0 
1680.0 
1S4C.0 

2000.0   

2160.0 
2320.0 
2480.0 
2640.0 
2800.0 

-    2960. 0   

3120.0 
3280.0 
3440.0 
3600.0 
■  3760.0 
392n.0 
4080.0 
4240  .  0 


CALCULATED  / 
TEMPERATURE (F)  / 

-53.8  / 

-30.4  / 

-13.0  / 

.9   / 

13.4  / 
24.6  / 

35.0  / 

44.8  / 

54.1  / 
 63.0  / 

71.6  / 

80.1  / 

88.5  / 

96.9  / 

105.2  / 
 113.7  /- 

122.3  / 
131.2  / 

140.4  / 
15n.i  / 

160.5  / 
171.7  / 
184.2  / 
1Q8.6  / 


TFVPE'^ATURE 
(F) 
-50  .  0 
-40.0 
-30.0 

 20.0 

-10.0 
.0 
10.0 

  20.0 

30.0 

 40.0  - 

50  .  0 
60.0 
70.0 
80.0 
90.0 

 100.0 

110.0 
120.0 
130.  0 
140.0 


CALCULATED  EN^^G 

/AREA  {  TN-L^/S'^  I 

5«7.  n 

6=^1.8 

7^>8.  0 
  8  16.^ 

916.7 
1029.6 
1154. o 
12^2.3 
1441. 1 

 1600. 

1769.2 
1QU6,1 
2129.5 
2317.6 
2508. 

  2700.0 

28C)0  .  ' 
3077.0 
3258.5 
3432.7 


Table  15C 


IMPACT  TEST  RESULTS  FOR  ^LMF.  Z, 

CAlCULATIO^iS  for  LATFRflL  EXPANSION  D'\TA  OF 
PRECR^CKZD  CHAPPY  TESTS  OF  SiJ^FACE, 
LOmGITUDIMAL  SPECIMENS:   LT  ORIENTATION. 
Z:    A5l7-Hr    2-1/4    iN.r    HEAT  ^9093-4". 


SPECIN'EN       TEMPERATURE  (F) 


5ZB 
5Z1 
Z-l 
Z-p 

5Z2 

Z-i 

5Z10 

Z-a 

5Z9 

Z-5 

5Z3 

5Z7 

Z-6 

Z-7 

5m- 

Z-8 

5Z5 
5Z6 


-10  0.0 
-80.0 
-60.0 
-60 . 0 
-i+0.0 
-i+O.O 
-20.0 
-20.0 
.0 

  .0 

20.0 
20.0 
i+O.O 
ifO.O 
7U.0 
74.0 
120.0 
210.0 


OBSERVED  LAT^^AL 
EXPANSION  (MILS) 
1.50 
1.50 
1.00 

  -~  2.50 

4.00 
2.50 
5.50 
6.00 
7.00 

 7,0  0 

10.00 
9.00 
11.^0 
9.50 
17.00 
1.5.00 
24.00 
  33.50 


CALCUL/iTED  LATERAL 
EXPANSION  (MILS) 


3.9 
5.6 


-  5, 
P, 

-  a 

11, 
11 


17.6 
17.6 
26.7 
34.5 


TRANSITION  REG  I  ON  f   CALCULATED  VALL'ES 


LATERAL 


CALCULATED 


EXPANSION(  vlLS)    TE^^PERATURE  (  F )  / 


5.0 
10.0 
15.0 
20.0 
25.0 
30.0 


-6.7 

33.4 
61.2 
85,7 
110.7 
141.5 


/  TE"'iPE"ATURE 
(F) 

/  .0 

/    5.0 

/  10.0 

-/  --15.0 

/  20.0 

/   25.0 

/  30.0 
/  35.0 
/  40.0 

../  45,0 

/  50, 0 

/  55.0 
/  60.0 
/  65.0 
/  70.0 

V  75.0 

/  80.0 
/  85.0 
/  90.0 
/  95.0 


CALCULATED  LATERAL 
EXPANSION  C^ILS) 
5.6 

  6.^ 

6.7 

 7 ,  i+ 

8.0 

  . ^  8.7 

9.5 
10.3 
11,1 

 12.0   - 

12, a 

13.8 

14, 

15.8 

16,8 

17. A 

18.8 

19.  a 

20.  Q 
21.9 


Table  16A 


IMPACT  T^ST  RF5UL"^S  FOR  ^LM^.  Z. 

CALCULaTIOMS  for  energy  absorption  n^Jis  OF 
CHARPY  V-rJOTCH  TESTS  OF  SUR-ACF. 
LONGITIIOINAL  SPECI^IENS:    LT  OR irNTATT ON . 
Z:    A5l7-Hr    2-1/4   iN.f   HEAT  R9n93-t+R. 


SPECIMEN  TEMPERATURE(F)      ORSERVEn  FNE^GY  CALCnLATED  ENERGY 

<iBSORPTIOM(^T-LR)        ABSORPTION  ( f^T-L^  ) 

4Z10  -100. n                                  7.^5  7.6 

4Z9  -SO.O                                  8.13  ^.1 

t+Zl  -tfO.O                                10.^0  1^.1 

422                -                  .0                                  22.50    1Q.9 

4Z5  20.0                                25.30  24.6 

4Z4  20.0                                23.60  24.6 

4Z5  20.0                                28.80  24.6 

4Z6  74.0                                36. 10  37.9 

4Z7  120.0                                45.60  46.9 

4Zfl                          210.0                                55.00   55.1 


TRANSITION  REGION r   CALCULATED  VALUES 


ENERGY 

CALCULATED 

/ 

T^^ylpFD/^T|JR^ 

CALCUL^TEO  PMrPGY 

ABSORPTION 

TEMPERATURE^  (F) 

/ 

(F) 

ARSORPTION(PT-L«) 

10.0 

-56.3 

/ 

-50.0 

10.7 

15.0 

-23.2 

/ 

-40.0 

12.1 

'20.0 

.6 

/ 

-30.0 

13.8 

25.0 

21.4 

/ 

-20.0 

  15.6 

30.0 

41.4 

/ 

-10.0 

17.7 

35.0 

61 .7   

/ 

.0 

 19, Q 

40.0 

83.5 

/ 

10.0 

22.2 

45.0 

108.9 

/ 

  20.0 

24.6 

50.0 

142.4 

/ 

30.0 

27. 1 

55.0 

207.0 

/ 

40.0 

?9.6 

/ 

50.0 

32.1 

/ 

-—   60.0 

"^4.6 

/ 

70.0 

37.  0 

/ 

80.0 

39.2 

/ 

90.0 

41.4 

/ 

100.0 

43.4 

/ 
/ 

110.0 
^  120.0 

45.2 

.U6.9 

/ 

130.0 

48.4 

/ 

140.0' 

49.7 

Table  16B 


IMPACT  TFST  RESULT*;  FOR  PLAT-  Z. 


CALCULATION 

iS  FOR  ENERGY  / 

AREA     DATA  OF 

CHAPPY  V-MOTCH  TESTS  OF  SURFACE. 

LONGITUDINAL  SPECI^^'EMS:  LT 

ORIENTATION. 

Z:  A517-H» 

2-1/4   iN.f  HEAT 

R9093-4P. 

—  - 

SPECIiVEN 

TEMPERATURE(F) 

- 

OBSERVED  ENERGY 

CALCULATP'D  F'r'n 

AREA ( IN-LR/SO  IM) 

/AREa  ( irJ-LP/So 

i+ZlO 

-lon.o 

7-50.00 

731  .4 

4Zq 

-80.0 

786.^8 

78^.6 

4Zl 

-40.0 

1053.^0 

•   1172. Q 

4Z? 

.0 

 2175.^9   

    192^.7 

4Z^ 

20.0 

2446.22 

2382.5 

4ZU 

20.0 

22«1.«5 

^385. 5 

4Z5 

20.0 

2784.^3 

2382.5 

4Z6 

74.0 

3490.^^5 

3662.9 

4Z7 

120.0 

4408. °9 

4530.6 

4ZB 

210.0 

 5317.  

 ^  532°. 7 

TRANSITION  REGIOrjr   CALCULATED  VflLU'^S 


ENERGY/AREA 
(IN  L-/SQ  IN) 
735.0 
895.0 

1055.0 

1210.0 

1370.0 

1530.0 

1690.0 

1850.0 

2010.0 

2170  .  0 

2330.0 

2490  .0 

2650.0 

2810 . 0 

2970.0 

3130.0 

3290.0 
-  3450,0   

3610  .  0 

3770.0 

3930 . 0 

4090.0 

4250.0 

4410.0 

4570  .  0 
■  a730.0 

4890  .  0 

5050  .0 

5210.0 


CALCULATED  / 
TEMPER  ATURi^"  (F)  / 

-96.3  / 

-63.6  / 

-48.7  / 

-37.5  / 

-27.7  / 

-  -18.9  / 
-10.8  / 

-3.2  / 

4.0  / 

11.0  / 

17.8  / 

24.5   /- 

31.1  / 
37.7  / 
44.3  / 

50 .9  / 
57.7  / 

-  64.5   / 

71 .6  / 

-  78.9  / 
86.6  / 
94 . 6  / 

103.2  / 

 112.4   /- 

122.6  / 

134.0  / 

147.3  / 
163.5  / 
185.3  / 


TE^/!PEPATURE 


CALCUL'NTEn  ENERGY 


-  (F) 

/AREA ( TN-L 

-90.0 

7a7.0 

-80.0 

783.6 

-70.0 

A43.  8 

-60.0 

Q?8.'' 

-50.0 

10^^8.6 

-40.0 

  1172.9 

-30.0 

13^0.^ 

-20.0 

15^9.3 

-10.0 

1707. 1 

.0 

IQ^O.7 

10.0 

21ti7.  0 

-20.0 

  23«2.5 

30.0 

26^3.6 

40.0 

28«=.6.6 

50.0 

3108.9 

60.0 

3344.9 

70.0 

3574.0 

-80.0 

  3702.8 

90.0 

3Q09.3 

100.0 

4191,8 

Table  16C 


IMPACT  TFST  RESULTS  f^''^R  "L^T^^  Z. 

CALCULATIO^'S  FOR  LATERAL  EXPANSION  haTA  OF 
CHaRPY  V-rJOTCH  TESTS  OF  SU^f^AC^. 
LONGITUDINAL  SPECI""ENS:   LT  ORIEmtaTT^N. 
Z:    A517-H»   2-l/t+   iN.f  HEAT 


SPECIMEN  TEMPERATURE  (f^)    ^RSE^VED  L/^T^^^AL       CALCULATE^  LAT-RAL 

EXPANSION    (MTLS)  EXPANSION  (MILS) 

ifZlO  -100.0                                 3.^0  t|.3 

ifZ9  -an.O                                 3.50  ,  5.1 

^■Z]  -M-0.0                                 6.50  B.? 

ifZ2  .0    -   15.50  13.0 

ifZ3  20.0                              17.50  15.9 

4Zif  20.0                          -     18.00  l^.Q 

4Z5  20,0                              19. no  15. o 

4Z*S  7£i,0                              20.50  25.0 

4Z7  120.0                               32.50  32. 

4Za  -     210.0   i+l.GO    ifl.9 


TRANSITION  REGIONf   CALCULATED  VALUES 


LATERAL 


CALCULATED  . 


5.0 

-S2.0 

10.0 

-22.9 

15.0 

13,9 

20.0 

25.  0 

7i|.  1 

30.0 

10^4-. 2 

35.0 

138.5 

ifO.O 

18i+.5 

EXPANSION  {?/lLS)    TEN'pERATURE  (  F )  / 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

  / 

/ 
/ 
/ 
/ 
/ 

 / 

/ 
/ 


/  TEMPERATURE 
(F) 


-80.0 
-70.0 
-60.0 
-50.0 
-i+0  .0 
-30.0 
-20.0 
-10.0 
.0 
10.0 
20.0 
30.0 
40.0 
50  . 0 
60.0 
70.0 
80.0 
90.0 
100.0 
110.0 


CALCULATED  LA'^RAL 
EXPANSION  ("IL*^) 

5.1 

5.7 

6.fi 

7.2 

8.2 

  9.? 

10.3 

11.6 

13.0 

14. 

15. 

17.5 

19.2 

20.9 

22.6 

24.3 

26.0 

  27.7      -  - 

29.3 
30.9 


Table  17A 


RESULTS  OF  MRS  TESTS  OF  LONGITUDINAL  CHARPY  V-^OTCM  IMPACT 
SPrCl^/^ENS  0^  PLATE  CK »   HEA^  C'4913-4  OF  ASl^-H  STEEL. 
CALCULATIOMS  FOR  E^JEPGY  ABSORPTION  DATA  OF 
TOP  CK:    A517-Hr   HEAT  CiiQl3-u,  (LT). 
(LT)    AriD   (TL)   ORIEMTATTONS  REP- 
RESENT LONGlTUniNAL  AND 
TRANSVERSE  S^ECIWENSf  RESPECTIVELY. 


SPECIMEN       TEMPERATURE(F)     OBSERVED  t^NE^GY  CALCULATED  ENFR^-Y 

ABSORPTTOMC^^T-L^)  ARSOPPTTr^N(PT-L") 


17CK1T 

.  0 

4.  SO 

4,5 

18CK1T 

.  0 

t+.  00 

^.5 

17CK2T 

80.0 

10.^0 

9.2 

iaCK2T 

so.o 

10.50 

9.2 

l7cK3T 

160 . 0 

14.00 

14.9 

18CK3T 

160.0 

15.00 

14.9 

17CK4T 

240.0 

1  8.50 

1^.4 

lecKt^T 

2^10 . 0 

18.50 

1<^.  4 

17CK5T 

320.0 

23.00 

22.3 

18cK5T 

320 , 0 

21.^0 

22.3 

TRANSITION  REGION 

f   CALCULATED  VALUES 

■  -  -   

ENfRGY 

CALCULATED 

/  TEMPERATURE 

CM_CULflTEn  ENERGY 

ABSORPTIOiJ 

TEMPERATURE (F) 

/ 

(F) 

A?='S0RP"'"I0N  (FT-LR) 

5.0 

12 . 0 

/ 

20.0 

5.4 

10.0 

90  .  B 

/ 

30.0 

5 . 9 

•15.0 

160  •  9 

/ 

40.0 

6.5 

20.0 

252.6 

/ 

50.0 

7.1 

/ 

.  60.0 

7.8 

/ 

70.0 

8.5 

/ 

80.0 

9.2 

/ 

  90.0 

9.9 

/ 

100.0 

10.7 

/ 

110.0 

11.4 

/ 

120.0 

12. 1 

/ 

130.0 

12.  Q 

/ 

140.0 

13.6 

/ 

150.0 

14.3 

/ 

160.0 

14, Q 

/ 

170.0 

15.6 

/ 

180.0 

16,2 

/ 

190.0 

16, 

/ 

200.0 

17.4 

/ 

210.0 

18.0 

Table  17B 


RESULTS  OF  .N^S  TESTS   OF  LO^JGITUDI^lftL  CHIRPY  V-MOTCH  IMPACT 
SPeCI-'^ENS  oF  plate  CKf   HEAT  CUQ13-a  OF  STEEL. 
CALCULATIOMS  FOR  ENERGY  /  APEA     DATA  OF 


TOP  ck: 

A517-Hf  HEAT 

C  11^13- 

'H »  ( L  r  J  • 

(LT)  A!JD 

(TL)    OR  I  Ef  IT  AT  TONS 

O  C  r~i 

RESENT  LONGITUDINAL  AND 

TRANSVERSE  SPECIMENSr 

DCCDC" 

C  1  1  V  L  L  T  . 

SPECIMEN 

TEMPERATUR 

E  { F ) 

J  -J  ~J  —  (  ^    w  i —  w        ..  -  \  i   —     ^  1 

CAl  (^1 '1  AT^D  -M^R'^Y 

K  t  M  t  i  r  J L  r  /  o '  J 

/  A  |-<  t.  -  >  V  I  1  J    L  B  /  T ! i  '  J 

17CK1T 

.0 

WKLL  A"^ 
■4  ^  H  »  o  o 

18CK1T 

Q  On 

H  O  V  • 

17CK2T 

an.o 

1012.^3 

88«.U 

18r.K2T 

an.o 

1  n  1  u  ,  T 1 

88R.a 

17CK3T 

160.0 

1353. '-7 

liiUl  .  n 

18CK3T 

160.0 

14U9. ^0 

1 441 . 0 

17CK4T 

2^4-0.0 

178  0.^9 

1876.1 

18CK4T 

2il0.0 

17Al.ug 

1876.1 

17CK5T 

320.0 

2217.^2 

^14^. 4 

18CK5T 

 320.0. 

207^4.59 

2149.4 

TRANSITION  REGION r   CALCULATED  VALUES 


ENERGY/AREA 

CALCULATED 

/ 

TFr/PERATURE 

CALCUL'\TED 

(IN  LR/SG  IN) 

TE'>'PERATURE(F) 

/ 

(F) 

/ARFA  (  TN-L' 

515.0 

19.3 

/ 

20.0 

518.5 

595.0 

34.6 

/ 

30.0 

569.5 

675.0 

48.0 

/ 

40.0 

6^6.2 

750.0 

59.7 

/ 

50.0 

687.4 

830.0 

71.6 

/ 

60  . 0 

752.0 

910.0 

83.1 

/ 

•70.0 

«1  9.3 

990.0 

94.4 

/ 

80.0 

8R8.4 

1070.0 

105.7 

/ 

90.0 

058.A 

1150.0 

117.0 

/ 

100.0 

1029.7 

1230.0 

128.4 

/ 

110.0 

1100.6 

1310.0 

140.1 

/ 

1  20.0 

1171.1 

1390.0 

152.1 

/ 

130.0 

1240.7 

1470.0 

164,6 

/ 

140.0 

1309.1 

1 550.0 

177.6 

/ 

150.0 

13"^6.o 

1630.0 

191.2 

/ 

160.0 

1441.0 

1710.0 

205.8 

/ 

170.0 

1503. Q 

1790.0 

221 .5 

/ 

180.0 

1564.6 

1870.0 

238.6 

/ 

190.0 

1623, n 

1950.0 

257.7 

/ 

200.0 

1678,8 

2030.0 

279.5 

/ 

210.0 

1732.1 

2110.0 

305.2 

/ 

Table  17C 


RESULTS  of'  N^,S  TESTS  OF  LOMG I TUD I MAL  CHARPY  V--^!OTCH  IMPACT 
SPFCIv^ENS  OF  PLATE  CK  ^   HEAT  0491 3-u  OF   .'^517-H  STEEL. 
CALCULATIONS  FOR  LATERAL  EXPANSION  DATA  OF 
TOP  CK:    A517~H^   HEAT  C'-I913-U,  (LT). 
(LT)    Af;D   (TL)    ORIE^'TATIONS  REP- 
RESENT LONGITUDINAL  AND 
TRANSVERSE  SPECIMEMSr   PFSPECTI VFLY . 


SPFCIWFN       TFMPERATUPE(F)    OPSFRVED  L'\TFPAL  CALCULATED  LATERAL 

EXPANSION    (MILS)  EXPANSION  (MILS) 

17cKlT                            .0                                  4.^0  4.6 

IS^-KIT                            .0                                  3.00  4.6 

17rK2T                      60.0                                8. no  B.l 

18CK2T  80.0   .  9,^Q    8.1 

17CK3T                     160.0                                14.00  13.2 

1SCK3T                     160.0                               13.no  .13.2 

17rK4T                     240.0                                17.00  17.6 

18CK4T                     240.0                                17.00  17.6 

17CK5T                     320.0                                21.00  20.3 

180K5T    320.0   19.50  20.3 


TRANSITI0^1  RE^^ION^   CALCULATED  VALUES 


LATERAL 

CALCULATED 

/ 

TEMPEf'ATURF 

C/\LCULATEn 

EXPANSION  ( '-a LS) 

TE-^PERATURF(F) 

/ 

  (F) 

EXPANSION ( 

5.0 

13.8 

/ 

20.0 

5.2 

10.0 

110.3 

/ 

30.0 

5.6 

15.0 

189.5 

/ 

40.0 

6.0 

20.0 

307.6 

/ 

50.0 

6.5 

/ 

60.0 

7.0 

/ 

70.0 

7.6 

/ 

80.0 

8.1 

/ 

90.0 

8.7 

/ 

100.0 

9.3 

/ 

UO.O 

10.0 

/ 

120.0 

10.6 

/ 

130.0 

  11.3 

7 

140.0 

ll.Q 

/ 

150  .0 

12.6 

/ 

160.0 

13.2 

/ 

170.0 

13.8 

/ 

180  .0 

14.4 

/ 

190.0 

15.0 

/ 

200.0  . 

15,6 

/ 

210.0 

16. 1 

Table  18A 


RESULTS  OF  !J-,S  TESTS  OF  LONGITUDINAL  CHIRPY  V-NOTCH  IMPACT 

SPFCl-ltUS  01^  PLATE  CK»   HEAT  CUoi3-ii  OF   /^^Sl^^-M  STFEL. 

CALCULATIONS  FOR  ENERGY  ABSORPTION  O^TA  OF 

CENTER  CK:    A517-Hr   HEAT  C4°13-u,  (LT). 

CLT)    AfiD   (TL)    ORIEfJTATIONS  ^^EP- 

RESENT  LOf-jniTUniNAL  ANP 

TRANSVERSE  SPECIMENS  »   pESP^^CT I VELY  . 


JT^         ^  T  4  <         ft  1 

SPfCIVc  n 

TEi-'PERA  1  URE  ( F ) 

OBSERVE^' 

f^NE'^GY 

CAL'  ULAT>-D  E^'ER^^ 

ABSOPPTTO 

N{FT-L^) 

ABSODPTTON (FT-L^ ) 

ITCKIC 

.0 

^l.  00 

4.3 

17CK2C 

80.0 

7.00 

7.2 

I7CK3C 

150.0 

15.00 

•  13,6 

17CK4C 

2^^0.0 

19.^0 

  20.4 

17CK5C 

320.0 

24.00 

24.  0 

TRANSITION  REG 

lONr  CALC 

ULATED  V^L' 

JE5 

E;Tn1fR-GY 

CALCULATED 

/  TEvPE'^ATURf^ 

CALCULATED  EN-PGY 

A^asORPTION 

TEMPERATURE 

(F)  / 

(F) 

ABSORPTION (PT-LR) 

5.0 

31.0 

/ 

40.0 

5.3 

10.0 

118.8 

/ 

50.0 

5.7 

15.0 

174. 9 

/ 

60.0 

6.1 

2n.o 

?34.6 

/ 

70.0 

6.6 

.  _ .  -         -  _  -  - 

... 

  /  

80.0 

7.2 

/ 

90.0 

7.9 

/ 

100.0 

8.5 

/ 

110.0 

9.3 

/ 

120.0 

10.1 

7 

130,0 

10.9 

/ 

140.0 

11.8 

/ 

150.0 

12.7 

/ 

160.0 

13.6 

/ 

170.0 

14.5 

/ 

180.0 

15.^ 

/ 

190.0 

16.4 

/ 

 ?00.Q 

  17.3 

/ 

210.0 

18.1 

/ 

?20.0 

18.9 

/ 

230,0 

19.7 

Table  18B 


REc;ULTS  OF  ms  TESTS   OF  LOMGiTUniriAL  CMARPY  V-'iOTC^'  JvpaCT 

SPFCr^ENS  OF  PLATE  CK »   HEAT  04^13-4  np   ^Sl^-H  STEEL. 

CALCULATIOMS  FOF^  EMFFGY  /  DA'^A  OF 

CEmTER  CK:    A^.17-Hf   MEAT  C4^13-'+f  (LT). 

(LT)    AMD   (TL)    ORIEMTATIOriS  ^EP- 

RESFMT  LONGlTUniMAL  ANO 

TRANSVERSE  S^ECIWEL'S*    RESP=^CT I VELY . 


SPECIVEM       TEMPERATURE (F) 


17CK1C 
17CK2C 
17CK3C 
17CKt^C 
17CK5C 


.0 

80.0 
160  .  0 
2^^0.0 
320.0 


OBSERVED  ^NE'^GY 
AREA( IN~LR/SO  irO 
3P7.^0 
676.43 
1U'=^2.36 
1A7B.62 
231^, SO 


CALCMLAT'^D  i^MERf^Y 
/AREA  ( in-LR/So  ir') 

69R.  0 
1 315. R 
1 965.7 
2312.3 


ENERGV/AREA 


TRANSITIOM  RE^'^IONr 
CALCULATED 


CALCULATED  VALUES 


/  TE^'^PE^ATL'RE 


CALCULATEH 


M  L^/SQ  TN) 

TE''DERATURE{F) 

/ 

(F) 

/ARFA( TN-L 

495.  0 

34,6 

/ 

40.0 

512.6 

575.0 

56.0 

/ 

50.0 

•^49.9 

655.0 

72.3 

/ 

60  ,0 

503.2 

730.0 

85,3 

/ 

70.0 

642.6 

810.0 

"7.5  

/ 

80.0 

6^8.0 

890. 0 

loe.a 

/ 

90.0 

759.4 

970.0 

119.3 

/ 

100.0 

826.4 

1050.0 

129.  2 

/ 

110.0 

8^8.6 

11'30.0 

138.7 

/ 

120.0 

975.6 

1210.0 

148.  0 

/ 

130.0 

10^5,6 

1290.0 

157,1 

/ 

140.0 

1140.8 

1370.0 

166. 1 

7 

150.0 

12P7.5 

1450.0 

175.1 

/ 

160.0 

1   1 5 .  8 

1530.0 

184,2 

/ 

170.0 

1404.6 

lolO . 0 

193,5 

/ 

180.0 

1403.0 

1690.0 

203.0 

/ 

190.0 

l^PO.n 

1770 . 0 

213,0 

/ 

200.0 

1664.8 

1850.0 

223,4 

/ 

210.0 

1746.4 

1930 . 0 

234.7 

/ 

220 . 0 

1  p  p  a  .  o 

2010  .  0 

247,0 

/ 

230.0 

IP.07.5 

2090.0 

260.8 

/ 

2170.0 

277.1 

/ 

2250.0 

297,7 

/ 

Eris^^GY 


Table  18C 


RESULTS  OF  MRS  TESTS  OF  LOMGITUDINAL  CHAR^Y  V-^'OTC^'  IMPACT 
SPECIMENS  OF  PLATE  CK»   HEA^  C!+c5i3-4  OF  STEEL. 
CALCULATIOMS  for  lateral  EVf^AMSIOn  DATA  OF 
CENTER  CK:    AS17-Hf   HEAT  C4^r3-4f  (LT). 
(LT)    AND    (TL)    ORIEMTATTONS  REP- 
RESENT LONGITUniNAL  ANO 
TRANSVERSE  SPECr^iEMSr   RESPf^CTl  VELY  . 


SPECI^'!FN       TEMPERATURE  (F)    ORSFRVED  LATERAL  CALCULATE 

EXPANSION    (MILS)  EXt^AN^TON 
3. no 


17CK1C 
17CK2C 
17CK3C 
17CK4C 
17CK5C 


.0 

8n,n 
150.0 
240.0 

320,0 


6.  no 
13.00 
19.00 
24.  00 


LATFRAI 

(MILS) 
3.3 
6.1 
12.3 
■l<^.4 
24.0 


TRANSITION  RE'^ION*   CALC'JLATED  VALIjES 


LATERAL 

EXPANSION (vILS) 
5.0 
10.0 
15.0 
20.0 


CALCULATED 

TE'^PERATUR' 
58. 1 
133. P 
1RP.4 
248.  0 


(F) 


/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

7 
/ 
/ 


TE'''PE^AT'  iRF 
(F) 
60 


70 
75 
80 
85.0 
90.0 
95.0 
100.0 
105.0 
110.0 
115.0 
120.0 
125.0 
130.0 
135.0 
140.0 
145.0 
150.0 
155.0 


CALCULATEn  LA' 

EXPANSION     I L: 
5.1 
5.3 
5.6 
5.8 

.    6.1 

6.7 

7.0 

7.4 

7.7 

8.1 

8.5 

8.^ 

9.3 

9.7 
10.1 
10.5 
11.0 
11.4 
11.8 


Table  19A 


^P^rr^^.c*^  "^^^^"^         LON-.ITUDINAL  CHARPY  V-MOTCH  IMPACT 

SPFCIMI-NS  OP  PLATE  CK,   HEAT  C4oi3-U  OF   A51-^-H  ST^EI 
CALCULATIO,\iS  FOR  EMERGY  ABSORPTION  n/\j^   qF  -  * 

BOTTQv.  CK:    A517-H»    HEAT  C4913-iu  (IT). 
(LT)    AfJO    (TL)    ORIENTATIONS  REP- 
RESENT LON^^TTUniNAL  A, NO 
TRANSVERSE  SPECIMENSf   R=^SP- CT I VEL Y . 


SPECIMEN       TEMPERATURE (F) 


17CK1R 

17C'<?T 
l8CK2n 
17CK3B 
l6CK3n 
17CK'+R 
17CK5^ 
iacK5R 


ENERGY 

ABSORPTION 
5.0 
10.0 
15.0 
20.0 


OBSERVED  t^N^RGY 
ABSORPTIOM(FT-Lq) 


.0 

^.00 

.0 

4  .  50 

80.0 

9.0  0 

80.0 

    9.^0 

160.0 

15.00 

160.0 

1.3.0  0 

2if0,0 

20.-^0 

320.0 

23.^0 

320.0 

25.  00 

CALCdLATi^D  EMtrRr,Y 
^BSOf^PTTON  (^T_i_p ) 

7.7 
7.7 
1^.2 
li|.2 
21.0 

2^,Q 


TRANSlTTOr-l  RE'^TCNr   CALCULATED  VALUES 


CALCULATED  / 
TEMPERATURE (F)  / 


le.n 

lll.Q 
168.7 
226.7 


/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 
/ 
/ 

/ 


TFMprPATHRF 
(F) 

  20.0 

30.0 
.  ^+0.0 
50.0 
60.0 
70.0 

 30.0 

90.0 
100.0 
110.0 
. _    _  120.0 
130.0 

  140.0 

150.0 
160.0 
170.0 
ISO.O 
190.0 

 200  .  0 

210.0 


CALCULATEH  ENi^^GY 

APSORPTIO^.l(FT-LB  ) 
5.1 
5 . 
5.7 
6.1 
6.6 
7.1 

  7.7 

9.1 
9.R 

  10.7 

11.5 
 12.t| 

13.3 

14.2 

15.1 

16.0 

16.^ 
  17.8 

18.7 


Table  19B 


RESULTS  OF  NRS  TEST^  OF  LOM'^  T  T' ID  I N  AL  CHARPY  V-mOTCH  P-^PACT 
SPeCIN'ENS  nF  PLATE  CK  r   HEAT  04°]  3-4  OF  -TEEL. 
CALCULATI0M5  FOR  E^:EPGY  /  A:?EA     DATA  OF 
BOTTO^"  CK:    AR17-H»    HEAT  CUOi3-i4,  (LT). 
(LT)    A^'D   (TL)    ORIEMTATTOMS  REP- 
RESENT LONGITUDINAL  AND 
TRANSVERSE  SPECIMENS»   PESPECT I VELY . 


SPECIMEN       TEMPERATURE (F)      OBSERVED  ^NERGY 


CALCULATFD  E^'ER^Y 


AREA (IN 

l-L^/S'^  IN) 

/AREA  ( irj-LR/SO 

17CK1S 

.0 

386.44 

446.  9 

ISCKI-^ 

.0 

434.^1 

446. Q 

17r.K2^ 

80.0 

869.42 

745.4 

lSrK2^ 

80.0 

745.4 

17CK3R 

160.0 

lam.  P5 

1371.1 

i6cK3'^ 

160.0 

1256. 23 

1371 . 1 

240.0 

1927.65 

^02U.  1 

17CK5'^. 

320.0 

2^66.  "'5 

^390 . 5 

16CK5R 

320.0 

2413.08 

2390.5 

TRANSITION  RE 

GIONr   CALCULATED  VALUES 

ENERGY/AREA 

CALCULATED 

/ 

TE'-^PE^ATURE 

C-'^LCULATED  Ei 

(iN  LR/SQ  IN) 

TEMPER ATUR 

E(F)  / 

(F) 

/AREA  ( IN-L'^/' 

525.0 

„^  32.7 

/ 

^  ^0.0 

5-0.^ 

605.0 

53.4 

/ 

50  .0 

5Q0  .3 

685. 0 

69.5 

/ 

60  .  0 

636.0 

760. 0 

82.4 

/ 

70.0 

6^7.8 

St^O.O 

"^4.6 

/ 

80.0 

7^5.4 

920.0 

105.8 

/ 

90.0 

808.  ^ 

1000.0 

116.3 

/ 

100.0 

877. 5 

1080.0 

126.3 

/ 

1-10.0 

^^51. 2 

1160.0 

135.8 

/ 

120.0 

10^9.2 

1240.0 

145.1 

/ 

130.0 

1111. 

1320.0 

154.2 

/ 

140.0 

11°5.8 

1 400.0 

163.3 

/ 

150.0 

120:2.« 

1480.0 

172.3 

/ 

160.0 

1371.1 

1560.0 

1«1 .3 

7 

170.0 

14^9. Q 

1640.0 

190.5 

/ 

180.0 

1548.:^ 

1720.0 

200,0 

/ 

190.0 

1635.3 

1800.0 

209.7 

/ 

200.0 

17P0.2 

1B50 . 0 

219.9 

/ 

210.0 

1802.1 

1960.0 

230  .7 

/ 

220.0 

18P0.5 

2040.0 

242.4 

7 

230.0 

1<^54.6 

2120.0 

255.2 

/ 

2200.0 

269.8 

/ 

2280.0 

287.  0 

/ 

2360.0 

309.2 

/ 

Table  19C 


RESULTS  OF  NRS  TESTS  OF  LO^l'^T TUD I N AL  CHARPY  V-MOTCW  IMPACT 

SPfCI'Vukjs  of  plate  CKf   HEAT  op  A51^-H  STEEL.  _    

CALCULATIONS  FOR  LATERAL  EX°Ail5I0N  HATfl  OF 
BOTTO?'  CK:   A517-Hf    MEAT  C^+^13-4»  (LT). 

(LT)  And  (tl)  opientations  pep- 
resent  LOrJGITUOINAL  ANO 
TRA\*Sy'^RSE  S;^ECIV,E^■'Sf  RESPECTIVELY. 

SPFCIr.'ENi       TEMPERATURE  C^)    OBSERVED  LATERAL  CALCULATER  LAT'^RAL 

EXPAMSIOr'    (MILS)  EVPAN'^toN  (MILS) 

17CK1P-                            .0                                  3.00  3.8 

18CK1°                          , .0                                  3.00  3,8 

■17CK2B                       80.0                                  7.50  7.5 

1SCK2R   .  _   80.0   '        8.00    '7.5 

17CK3R                      160.0                 '    "         12.^0  13.3 

13CK3''                      160.0                     _           12.00  ^  13.3 

17CK4R                      240.0                                ^0.00  18.6 

17CK53            '         320.0                         1     23.00  ^  ^  22.0 

18CK5R                     320.0                               20.50  22.0 


TRANSITION  REGTONr   CALCULATED  VALUES 

LATERAL                   CALCULATED           /     TEMPERATURE  CALCUL'^TEH  LATFRAL 

EXPANSIOrJC^'ILS)    TEVPERATUR"  (F)    /                  (F)  EXPANSION  ( ^^LS ) 

5.0          _  _  3^4-.  3   /                    40.0  5.3, 

10.0                     116.1                 /                 50.0  5.8 

 15.0          .             lP3.i+            .     /                 60.0  _  6.^ 

20.0                     266.4                 /                 70.0  6.9 

^_  _           /                 QO.O  7.5 

/                 90.0  8.^  . 

   /  100.0   8.Q 

/               110.0  9.6 

•                    /                 120.0  10.3 

/               130.0  11.0 

.    ■        ;  /                 140.0  11.8 

/               150.0  12.5 

    /_  160.0    13.3  . 

/               170.0  14.0 

_   /                180.0  14.8 

/               190.0  15.5 

 200.0  16.2 

/               210.0  16.8 

.    /  220.0   •  17.5 

/               230.0  18.1 


Table  2 OA 


RESULTS  OF  NRS  TESTS  OF  TRAMSVFRSE  CHAPPY  V-mqTCH  IMPACT 
SPECir-ENS  CF  PLATE  CK »   HEAT  Ci|013-u  op  A51-7-H  STEEL. 
CALCULATIOf  ;S  FOR  ENERGY  ABSORPTION'  PaTA  OF 
TOP  CK:   A517-Hf   HEAT  Ct+f513-4»  (TL). 
(LT)    A:jD   (TL)    ORIENTATIONS  REP- 
RESENT LONGITUDINAL  AND 
TRANSVERSE  SPECIMEriSr   R^^SPECT I VELY  , 


spfciven 

TEN'>PERATURE(F) 

OBSERVED  ENERGY 

CAL^ULAT^D  ^^'FR'^V 

ABSOPPTTON(PT-L") 

ABSOPPTTON(f^T-L=) 

TiTCKlT 

.0 

5.00 

^,5 

TlP.CKIT 

.0 

5.50 

5,5 

TlTCK^T 

80.0 

10.00 

Q,9 

Tlr.CK.?T 

80.0 

 10,50 

  ■  9.9 

TI7CK3T 

160.0 

13.50 

15.0 

T1'^,CK3T 

160.0 

14,50 

15.0 

TlTCK^T 

240.0 

19.00 

17.7 

TIaCK^T 

240.0 

17. -=^0 

17.7 

Ti7CK5T 

320,0 

1  3,50 

TI3CKST 

320.0 

17,50 

18.6 

TRANSITION  REGIONf    CALCULATED  V/^LUFS 


ENERGY 


CALCULATED 


/  TEMPERATURE 


CALCULATED  ENi^PGY 


ABSORPTION 

TE'''DFRATURE{F) 

/      ^    _  . 

(F)  

APSORPTIOM( 

10.0 

81 .4 

/ 

90.0 

10.5 

15.0 

159. Q 

/ 

95.0 

11.0 

/ 

100.0 

11,3 

/ 

105.0 

11.7 

/ 

U  0  . 0 

12.0 

/ 

U  5 . 0 

12.3 

/ 

120.0 

12.7 

/ 

125.0 

13.0 

/ 

130.0 

13.3 

/ 

135.0 

13.6 

/ 

140.0 

13.Q 

_/  

_ 145.0   

 14,2 

/ 

150,0 

14.5 

/ 

155.0 

14.7 

/ 

160.0 

15.0 

/ 

165,0 

15,3 

/ 

170.0 

15.5 

/ 

,175.0   

15,7 

/ 

IBO.O 

15, Q 

/ 

185.0 

16,1 

I 


-       ■   _   ■  -  \ 


Table  2  OB 


RESULTS  OF  rjPS  TESTS  0^^  TRANSVERSE  CHA^^Y  \/-MOTCH  IMPACT 
SPECIMENS         PLATE  CK  f    HEAT  Cii913-a  OF   A517-H  STFr[r|_, 
CALCULATIOMS  FOR  ENERGY  /  'iREA     DA^A  OF 
TOP  CK-:    A5l7-Hf   HEAT  CUQ13-Uf  (TL). 
(LT)    AND   (TL)    ORIENTATIONS  REP- 
RESENT LONGITUDINAL  ANH 
TRANSVERSE  SPECIMENS*  RESPECTIVELY. 

SPECIMEN       TeMPERATURE(F)     OBSERVED  t^NE^GY  CALCI'LATc-q  trMFRr;Y 

AREA ( IN-LR/SO   IN)      /AREA ( IN-LR/SO  P') 


T17CK1T 

.0 

00 

533.  1 

TlRCKlT 

.0 

533.55 

533. 1 

T17CKPT 

80. 0 

932.4 

Tl^^XKPT 

80.0 

1014.01 

932 . 4 

T17CK3T 

160.0 

1306.79 

1 457.7 

T1^CK7T 

160.0 

1400.^9 

1457.7 

T17CK4T 

240,0 

1?^33.^^6 

1733.1 

TlP.CKUr 

2'40.0 

1533. 'iO 

1733. 1 

T17CK5T 

320.0 

17P7.33 

1801 .7 

T18CK5T 

320.0 

1633.40 

1801 .7 

TRANSITION  REGION*   CALCULATED  VALUES 


ENFRGY/ARE/i 

CALCULATED 

/ 

TE^^PE^ATURE 

C^'^LCUL  "iTEH 

(IN  LB/SQ  IN) 

TE''^PERATURE(F) 

/ 

(F) 

/AREA(TN-L 

615.0 

24.7 

/ 

30.0 

6^7.6 

695.0 

41.8 

/ 

40.0 

635.7 

775.  0 

55.9 

/ 

50.0 

7!i0.3 

350  .  0 

67.3 

/ 

60.0 

300.3 

930.0 

79.6 

/ 

70.0 

364,7 

1010.0 

01.1 

/ 

80.0 

932.  ii 

1090.0 

102.4 

/ 

•90.0 

1002,2 

1170 . 0 

113. 0 

/ 

100.0 

1072,3 

1250.0 

125.6 

/ 

110.0 

11^^3.2 

1330 . 0 

133.0 

/ 

120.0 

1212.2 

1410.0 

151  .3 

/ 

130.0 

12-^8.'3 

1490.0 

166.2 

/ 

140.0 

13U2.5 

1570 . 0 

133.6 

/ 

150.0 

lti02,3 

1650.0 

205.6 

/ 

160.0 

14^^7.7 

1730.0 

238.3 

/ 

170.0 

1508.5 

/ 

180.  0 

15'=^4.5 

/ 

190.0 

1505.5 

/ 

200  ,0 

1631.7 

/ 

210.0 

/ 

220.0 

16^0.5 

.Table  2  0C 


RESULTS  OF 

■  N'^S  TESTS  OF  TRA^'SVEPSE 

V-        M     "         1  V 

-MOTPH  TVPATT 

SPECIMEMS 

0^  PLATE  CK»    HEAT  CaQ13-a 

OCT    A  c:  1  ■? 

CALCULATIONS  FOR  LATERAL  EV^AMSION 

DATA  OF 

TOP  CK;    A517-Hr    HEAT  CUQ15-'-^»  (TL). 

/  1   T  ^      A  •  1  n  ! 

V  L  M     A  lU  \ 

1  L  J    O  K  i  C  M  A  1  L  vJ  N  b      ti  H  — 

RESENT  LOM 

GTTU'^INAL  ANn 

Tdamcv/ctccc 

b  r'  f:.  L  J.        1  b  »    r<  h  b  r  .    i  i  V    L  T  • 

Tn'vDPO  A  TI  ID  P  f  C  ^  OQCrpv/trn 
lin-irtKMILli-CVr^  ^_>^.\/_!J 

L  AT^'^  AL 

C  •'^•LCUL  ATE"^  LATi^qy 

EXPANSION 

(  Nl  1  L  b  ) 

E.  Y '  A  N  S  T  0  i  J    { "'11 L  S  ) 

1  17LK  1  1 

•  0 

T   n  n 

M-  «  < 

TlaCK 1 T 

•  0 

J .  U 

TlTCK-^T 

so.o 

Q  On 

Q  /I 

TlrXK2T 

30.0  

ri  On 
y .  1  U 

O  /I 

T17CK3T 

160.0 

19  On 
1  ic  .  'J  U 

17  0 

T18CK3T 

160.0 

IT  n 

1  3  •  '.) 

T17CK^T 

2M-0.0 

18.00 

16.3 

T1ACK4T 

2^^0.0 

15.50 

16.3 

T17CK5T 

320.0 

17.50 

1  B . 

T13CK5T 

320.0 

19.00 

18.1 

TRANSITION  RE^^ION*    CALCULATED  VAL"-S 


LATERAL                   CALCULATED           /  TFviPE^ AT'JR-  C ALCUL TED  L^^^^RAL 

EXPANSION (MILS)    TEMPER ATUR^ ( F )    /                    (F)  EXPANSION ( "'IL? ) 

5.0                        21.5                 /  30.0  5.'-^ 

10.0                      106. U                 /  35.0  5.7 

15.0                      203.9                 /  i+0.0  6.0 

  /  45.0  6.3 

/  50.0  6.6 

 /  55.0    6.B 

/  60.0  7.2 

 ,  /  65.0  7.5 

/  70.0  7.« 

/  _         .     75.0  8.1 

/  BO.O  S.U 

 /  85.0       _„  .  8.^ 

/  90.0  9.0 

  /  95.0  9.3 

/  100.0  9.6 

  /  105.0  9.9 

/  110.0  10.2 

 /  115.0  10.5 

/  120.0  '  10. B 

/  125.0  11.1 


Table  21A 


RESULTS  OF  mS  TESTS  OF  TRANSVERSE  CHAR^Y  V-f|OTCH  IMPACT 

SPrCl'^FIJS  OF  PLATE  CK »   HEA^  Ci+Q13-4  OF   A51^-H  STEEL.   

CALCULATIONS  FOR  ENEP3Y   ABSORPTION  DATA  OF 
CENTER  CK:    A517-H»   HEAT  C4^13~i+r  (TL). 
(LT)    TND   (TL)    OR lEMTATTOrjS  REP- 
RESENT LON'^ITUDINAL  AND 
TRANSVERSE  S-^ECIMEMSf  RESPECTIVELY. 

SPECIMEN       TEMPERATURE(F)      ORS^^RVED  ENERGY  CALCULATED  EMEROY 

ABSORPTIOM(FT-LR)        ABSOPPT I ON ( FT-L^ ) 


T17CK1C 

.0 

3.'^0 

4.1 

TiaCKlC 

.0 

i+.OO 

4.1 

Ti7CK2C 

80.0 

8.^0 

7.  1 

TlBCK^C 

80.0 

 7.50   

•  7.1 

T17CK3C 

160.0 

12.0  0 

12.2 

TI^XK3C 

160.0 

12.00 

12.2 

T17CKac 

a'+o.o 

16.  00 

16.5 

TI ^CK^C 

2^+0.0 

15.50 

16.5 

Ti7CK5C 

320.0 

18.50 

18.4 

T18CK5C 

320.0 

18.  00 

18.4 

TRANSITION  REGION^   CALCULATED  VAL'iES 


EMERGY 

ABSORPTION 
5.0 
10.0 
15.0 


CALCULATED 
TE^'^DFRATURE  (F) 
35.5 

126.2 

207.1 


/ 

TEMPEPATMRE 

CALCUL'^.TED  EN^PGY 

/ 

(F) 

. ARSORPTIOM(PT-LR) 

/ 

40.0 

5.2 

/ 

45.  0 

5.4 

/ 

50  .  0 

5.6 

/ 

55.0 

5.8 

/ 

60  .  0 

6.0 

/ 

65.0 

6.3 

/ 

70.0 

6.=^ 

/ 

75.0 

6.8 

/ 

80.0 

7.1 

/ 

85.0 

7.4 

/ 

90.0 

7.7 

/ 

95.0 

8.0 

/ 

100.0 

8.3 

/ 

105.0 

8.6 

/ 

110.0 

8.P 

/ 

115.0 

9.3 

/ 

120.0 

9.6 

/ 

125.0 

9.P 

/ 

130.0 

10.3 

/ 

135.0 

10.6 

Table  21B 


RE^^ULTS  OF  MRS  TESTS  OF  TR'\MSVFRSE  CHAR^Y  \y-MOi'CH  IMPACT 
SPECIvznS  of  plate  CK.    HEAT  0^^13-4  OF   "^Siv-H  STEEL. 
CALCULATIONS  FOR  ENERGY  /  A^EA     DATA  OF 
CErjTER  CK:    A517-Hf    HEAT  C4013-4»  (TL). 
(LT)    AriD    (TL)    ORIEmtaTIONS  REP- 
RESENT LONGlTUniNAL  AND 
TRANSVERSE  SPECIMENSr  RESPECTIVELY. 


SPECIMEN 

TEMPERATURE (F) 

OBSERVED  ENERGY 

CALCULATED  '^^'EI 

AREA ( IN-LR/S^  IM) 

/AREA ( IM-LB/Sn 

T17CK1C 

.0 

33a.? 2 

3P5.9 

T18CK1C 

.0 

3R5.«2 

395.9 

T17CK2C 

80.0 

821. "^5 

665.  1 

T18CKPC 

80.0 

7^4. ^+7 

665.1 

T17CK3C 

150.0 

1161.^6 

1161.2 

TiaCK^C 

160.0 

ll'=^6.95 

1161.2 

TIVCK'+C 

240.0 

15M.5.'-^5 

1592.7 

Tl^-^,CKac 

2^+0.0 

15°0.31 

1 592.7 

T17CK'5C 

320.0 

1787.^7 

1784.6 

T18CK5C 

320.0 

1735.65 

1784.6 

TRANSITION  REGTONf   CALCULATED  VALUES 


ENERGY/AREA  CALCULATED  /     TE^''PER ATMRF         CALCUL'\TE'^  EN^pGY 


M  LR/SQ  IN) 

TEMPERATURE (F) 

/ 

(F) 

/AREA ( IN-L 

475.0 

34.6 

/ 

40.0 

4^2. 

555.0 

56.6 

/ 

50.0 

5C?8.6 

635.0 

74. 1 

/ 

60.0 

569.5 

710.0 

88.4 

/ 

70.  0 

615.1 

790.0 

102.2 

/ 

80.0 

665.  1 

870.0 

115.2 

/ 

.  90.0 

719.2 

950  .  0 

127.7 

/ 

100.0 

77&.7 

1030.0 

140.0 

/ 

110.0 

8  37.3 

1110.0 

152.1 

/ 

120.0 

POO .  2 

1190.0 

164.5 

/ 

1  30.0 

P64.7 

1270.0 

177.2 

/ 

140.0 

1030.3 

1 350.0 

190.5 

/ 

150.0 

10Q6.0 

1430.0 

204.9 

/ 

160.0 

1161.2 

1510.0 

220  .8 

/ 

170.0 

1225.2 

1590.0 

239.3 

/ 

180.0 

12«7.3 

1670.0 

262.4 

/ 

190.0 

1346.9 

1750.0 

296.2 

/ 

200.0 

1403.5 

/ 

210.0 

14^6.7 

/ 

'220.0 

1506. 1 

/ 

230.0 

1551 .5 

Table  21C 


RE<;ULTS  OF  MRS  TESTS  0^  TR'^^MSV'RSE  CHA^^'^Y  V-n|OTCH  TvPACT 

SPECIMENS  OF  PLATE  CKr   HEAT  C4013-'^  OF   '\517-H  STEEL.   

CALCULATIONS  FOR  LATERAL  EXf^ANSIOM  DATA  OF 
CENTER  CK;    AS17-Hf    HEAT  C4^13-a,  (tl). 
(LT)  (TL)    ORIEMTATIONS  REP- 

RESENT LONGITU'^INAL  ANH 
TRANSVERSE  SPECIMENS^  RESPECTIVELY. 

SPrCl^'EN       TEMPERATURE(F)    OBSERVED  LATERAL       CALCULATE^  LAT'^pAL 


EXPANSION  (MILS) 

EXPANSION  (MILS) 

T17CK1C 

.0 

4.00 

TiaCKic 

.0 

a. 00 

■ti7Ck;?c 

80.0 

3.00 

.  ^.3 

Tl'-^CK^C 

 80.0 

12.00 

P.. 3 

TI7CK3C 

160.0 

11.00 

1?.9 

TmCK3C 

160  .  0 

12.50 

l^.o 

TlTCKfiC 

2^+0.0 

15.50 

15. a 

Tl<^CKt+C 

2^^0.0 

16.00 

15. i+ 

T17CK5C 

320.0 

16.00 

17.  1 

TioCK5C 

320.0 

 18.^0  

17.  1 

TPANSITION  REGION*    CALCULATED  VAL"ES 


LATERAL  CALCULATED  /     TEMPERATURE         CALCULATEO  LA"^?^R 

EXPANSION (viLS)   TEMPER ATURE ( F )    /     _            (F)  EV^ ANSI  ON ( MILS ) 

5.0                          1.2                 /                 10.0  5.5 

10.0                        93.2                 /                   20.0  6.0 

15.0                      223.8                 /                 30.0  6.6 

/                 40.0  7.^ 

/                 50.0  7.7 

.     /   60.0  8.3 

/                 70.0  8.8 

/                 80.0  9.3 

/                 90.0  9.8 

/           _  100.0  10.3 

/               110.0  10.8 

_      /  120.0  11.3 

/               130.0  11.7 

/               140.0  12.1 

/               150.0  12.5 

.        ,  _  _  _     .                                       /        _       160 . 0  12.9 

/               170.0  13.3 

 /  180.0    13.6 

/               190.0  14.0 

 /   200.0   I'+.S,, 


I 


t 


Table  22A 


RESULTS  OF  NRS  TESTS  OF  TRAMSV^RSE  CHAR^Y  V-MOTCH  Tf^PACT 
SPFCl^'fc-fJS  OF  PLATE  CK,   HEAT  CU013-4  ^F   A517-H  STEEL. 
CALCULATIO^lS  FOR  EMERGY  ABSORPTION  DATA  OF 
BOTTOM  CK:    A517-H»    HEAT  C1913-4r  (TL). 
(LT)    AnjO   (TL)    ORIENTATIONS  REP- 
RESENT LONGITUDINAL  AND 
TRANSVERSE  SoECIMENSr   RC^SPECT  I VELY  . 


SPECIMEN       TEMPERATURE (F) 


T17CK1R 
TIPCKIR 
T17CK2R 
Tir3CKP.rt 
T17CK3R 
Ti^CK3R 
T17CK4R 
TlaCK4R 
T17CK5M 
TlaCKSB 


.  .0 
.0 

80.0 
80.0 
160.0 
l&O.O 
240.0 
240.0 
320.0 
320.0 


ORSERVED  ^NE^GY 

A3S0RPTI0N(^T~L^) 
5.00 
5.00 
9.00 


a 

14 
14 
20 
18 
20 
21 


50 
00 
00 
00 
00 
00 
00 


CALCULATED  CMPRCY 

ABS'^^PTIONCf^T-L^) 
•  ^.5 
5.5 
B.8 

 :  8,8 

14.2 
14.2 
1<^.7 
18.7 


20 
20 


TRANSITION  REGION r   CALCULATED  VAL"ES 


ENERGY 

CALCULATED 

/ 

CALCULflTEn  EN^^GY 

ABSORPTION 

TEMPERATURE (F) 

/ 

(F) 

/^DCQRPTiOM  (CT-LB) 

10.0 

/ 

100.0 

10.0 

15.0 

172.0 

/ 

105.0 

10.3 

20.  0 

279.7 

/ 

110.0 

10.7 

/ 

  115.0 

11.0 

/ 

120.0 

11.4 

/ 

125.0 

11.7 

/ 

130.0 

12.1 

/ 

135.0 

12.4 

/ 

140.0 

12.^ 

/ 

145.0 

13.1 

/ 

150.0 

13.5 

/ 

155.0 

13.8 

/ 

160.0 

14.^ 

/ 

165.0 

14.5 

/ 

170.0 

14.9 

/ 

175.0 

15.2 

/ 

ISO.O 

15.5 

/ 

185.0 

15.8 

/ 

190.0 

16.1 

/ 

195.0 

16.4 

I 


Table  22B 


RESULTS  OF  MRS  TESTS  OF  TR^MSV^RSE  CHAPPY  V-MOTCH  IMPACT 

SPECIVEMS  OF  PLATE  CK»   HEAT  04^13-^^         /^SIT-H  STEEL.   

CALCULATIONS  FOR  EMERGY  /   AREA     DATA  OF 
BOTTOM  CK:    A517-H»   heat  C4'^13-'4,  (TL). 
(LT)    AiiO   (TL)    ORIENTATIONS  REP- 
RESENT LONGITUniNAL  AND 
TRANSVERSE  S'^ECIME'JSf  RESPECTIVELY. 

SPfCI'vIEN       TEMPERATURE(F)      OBSERVED  "^INE^GY  CALCULATTD  ^niFROY 

AREA(  IN-L^/SO   p!)      /  ARE  A  { I N-LP/S^  P') 


T17CK1R 

.0 

4R3. 

11 

482. 

g 

TIrCKIR 

.0 

4R2. 

^5 

482. 

q 

T17CK2R 

80 

.0 

P6S. 

21 

84^. 

3 

Tlo.CK?J\ 

SO 

.0 

821 . 

38 

842, 

3 

T17CK3R 

'  160 

.0 

1356. 

05 

'   '1  384. 

Q 

T18CK3R 

160 

.0 

1350. 

1384. 

9 

Tl7CK4n 

240 

.0 

1932. 

^4 

1788. 

1 

T1SCK4R 

240 

.  0 

1734. 

1788, 

1 

T17CK5R 

320 

.0 

1031 . 

57 

2001  . 

8 

Tlf^CKSR 

 320 

.0 

2026. 

^0 

2001 . 

8 

TRANSITION  REGION*   CALCULATED  VALUES 


ENfRGY/AREA 

CALCULATED 

/ 

TEMPERATURE 

Cr^l  CULATED 

(IN  LR/SG  IN) 

TE'IPERATURE(F) 

/ 

(F) 

/AREA ( TN-L 

485.0 

3.6 

/ 

10,0 

404.  0 

565.0 

31.5 

/ 

25.0 

5^8.  8 

645.  3 

47.9 

/ 

40.0 

604.0 

720.0 

60  .9 

/ 

55.0 

6 '^4.  8 

800.0 

73.6 

/ 

70.0 

■776. 

880.0 

85.6 

/ 

85.0 

876,  n 

960.0 

97.2 

/ 

100.0 

°"'9.  u 

1040.0 

108.7 

/ 

115.0 

1084. P 

ll2n . 0 

120.1 

/ 

130.0 

1187.9 

1200 . 0 

131.8 

/ 

145.0 

12«8.7 

1280.0 

143.7 

/ 

160.0 

13^4.9 

1360.0 

156.0 

/ 

175.0 

1475.4 

1440,0 

16Q.0 

/ 

190.0 

15^9 . 4 

1520.0 

182.8 

/ 

205.0 

1636.5 

1600.0 

197.7 

/ 

220.0 

1706.3 

1680.0 

214.2 

/ 

.  235.0 

1768.8 

1760 . 0 

P32.8 

/ 

250.0 

1824.4 

1840.0 

254.6 

/ 

265.0 

1873. 1 

1920.0 

281.7 

/ 

280.0 

"  1C15.6 

2000.0 

319,0 

/ 

295.0 

1952.2 

Table  22C 


RESULTS  OF  NRS  TESTS  OF  TRANSV^PSE  CHAR'='Y  V/-^!OTCH  Tf-^PACT 
SPECI^iENS  OF  PLATE  CK»   HEAT  OF   A517-H  STEEL. 

CALCULATIOrJS  F^R  LATERAL  EXPAriSION  DATA  OF 
BOTTOM  CK:    A517-Hf   HEAT  C+^IS-Ur  (TL). 
(LT)    AND   (TL)    ORIErjTATIONS  REP- 
RESENT LONGITUDINAL  AND 
TRaNSVFRSE  SDECIMEMSr  RESPECTIVELY. 


SPFCI^IEN       TEMPERATIJRE(F)    n3SFRVED  LATERAL  '  C  ALCULATEn  LATERAL 

EXPANSION   (MILS)  EXPANSION  (MILS) 

TlTCKlH                          .0                                  5.00  5.0 

TnCKl'^,  .0   4.50     ^.0 

Tl7CK2=^.                      80.0                                   a.  0  0  7.7 

TIrCK^R   .   80.0  :         8.00  :7»7_.... 

T17CK3:1                    160.0                                12.^0  13.4 

Tlr<CK3H                   160.0                       _       13.00  _  13.4 

T17CK4R                   240.0                                18.00  17.7 

T18CK4F^  ^      240.0  _       _  •      18.^0    17,7 

Tl7CK5h                   320.0                                18.00  18.9 

Ti3CK5B^^   320  .  0  19.50..:  18  .,9__. 


TRANSITION  REGION^    CALCULATED  VALUES 


LATERAL  CALCULATED  7     TEMPERATURE         CALCULATED  LA^^RAL 


EXPANSION (MILS)    TEMPER ATUR^ ( F ) 

/ 

(F) 

...EXPANSION  (MILS) 

10.0  114.3 

/ 

120.0 

10.4 

15.0  183.2 

/ 

125.0 

1  0.  A 

/ 

130.0 

11.2 

/ 

135.0 

1  1.5 

/ 

140.0 

11.9 

/ 

145,0 

12.3 

/ 

150.0 

12.7 

/ 

155.0 

13.0 

/ 

160  .0 

13.4 

/ 

165.0 

13.8 

/ 

170.0 

14.1 

/ 

175.0 

14.5 

/ 

180.0 

14.3 

/ 

135.0 

15.1 

/ 

190.0 

15,4 

/ 

195.0 

15.7 

/ 

200.0 

16.0 

/ 

205.0 

16.3 

/ 

210.0 

16.5 

/ 

215.0 

16.8 

Table  23A 


RESULTS    OF    NB5    TESTS    OF    LONGITUDINAL    PRECRACKED   CHARPY  IMPACT 
SPECIMENS    OF    PLATE    CK,    HEAT    C«9!3-M    OF    A517-H  STEEL. 
CALCULATIONS    FOR    ENERGY    ABSORPTION    DATA  OF 
TOP    CK:    A5I7-H,    HEAT    C1913-M,  (LT). 
(LT)    AND    (TL)    ORIENTATIONS  REP- 
RESENT   LONGITUDINAL  A^^0 

TRANSVERSE    SPECIMENS,    R E S PE C T T V E L Y .  


SPEC IMEN 

TEMPERATURE { F  ) 

OB'^ERVED  ENERGY 

CALCULATED  ENERGY 

AB*=:ORPT  ION  (  FT-LB  ) 

ABSORPT I  ON ( FT-LB ) 

1  7CK6T 

.0 

H 

.00 

M.5 

1  8CK6T 

.0 

.00 

H  .  5 

1  7CK7T 

80.0 

7 

.00 

6  .  M 

1  8CK7T 

80.0 

6 

.00 

6  .  H 

1  7CK8T 

160.0 

8 

.00 

8.8 

1  BCKST 

160.0 

9 

.00 

8  .  8 

17CK9T 

2^0.0 

1  1 

.00 

11.1 

1  8CK9T 

2M0  .  0 

1  1 

.00 

11.1 

1 7CK  iOT 

320.0 

1  M 

.00   

12.9 

18CK10T 

320.0 

1  2 

.  00 

12.9 

TRANSITION    REGIO^',    CALCULATED  VALUES 

ENERGY 

CALCULATED 

/  TEMPERATURE 

CALCULATED  ENERGY 

ABSORPTION 

TEMPERATURE { F )  / 

(F  ) 

ABSORPT ION (FT-LB ) 

5  .  0 

25.2 

/ 

30.0 

5.1 

10.0 

200.9 

/ 

35  .  0 

5.2 

/ 

5.3 

/ 

M5.0 

5.  M 

 /  

-  50.0  .„ 

5.6   

/ 

55.0 

5.7 

/ 

60.0 

5.8 

/ 

65.0 

5.9 

/ 

70.0 

6.1  . 

/ 

75.0 

6.2 

 /  

80.0 

/ 

85.0 

6.5 

/ 

90.0 

6.6   

/ 

95.0 

6  •  8 

/ 

100.0 

6.9 

/ 

105.0 

7.  I 

/ 

110.0 

7.2 

/ 

115.0 

7.1 

/ 

120.0 

7.5 

/ 

125.0 

7.7 

Table  23B 


RESULTS    OF    MBS    TESTS    OF    LONGITUDINAL    PRECRACKED    CHARPY  IMPACT 
SPECIMENS    OF    PLATE    CK  ,    HEAT    C«9l3-'4    OF    A5I7-H  STEEL. 
CALCULATIONS    FOR    ENERGY    /    AREA      DATA  OF 
TOP    CK:    A517-H,    HEAT    ^4913-^,  (LT). 
(LT)    AND    (TL)    ORIENTATIONS  REP- 
RESENT   LONGITUDINAL  AND 

TRANSVERSE   SPECIMENS.  RESPECTIVELY.  


SPECIMEN        TEMPERATURE {F ) 


OB^^ERVED  ENERGY 
ARf^AtlN-LB/SQ  IN) 


CALCULATED  ENERGY 
/AREA(IM-LB/SQ  IN) 


1 7CK6T 

.0 

450.  I  9 

451.7 

I  8CK6T 

.0 

437  .  I  1 

451.7 

I  7CK7T 

80.0 

78  1.56 

660  .  3 

1  8CK7T 

80.0 

664 . 90 

650  .  3 

1  7CK8T 

160.0 

876.79 

962  .  8 

1  8CK8T 

160.0 

987.11 

962.8 

17CK9T 

2M0.0 

12  15.23 

1  246  .3 

1  8CK9T 

2M0.0 

1206.16 

1  246  .  3 

I7CK lOT 

320.0 

1479.97 

1438.2 

I8CK10T 

320.0 

1  357.43 

1438.2 

TRANSITION  REGIOM 

,    CALCULATED  VALUES 

ENERGY/ AREA 

CALCULATED 

/  TEMPERATURE 

CALCULATED  ENERGY 

(IN    LB/SQ  IN) 

TEMPERATURE ( F ) 

/                    (  F  ) 

/ ARE  A (  I  N-LB  /SQ    I  N ) 

4B5  .  0 

3.2 

/  10.0 

463.8 

M95.0 

27.2 

/  25.0 

490.3 

535.0 

'43.7 

/  40.0 

5  2  5.3 

570.0 

55.  8 

/  55.0 

567  .5 

_  610.0 

68.3 

/  70.0 

6  15.5 

650.0 

7  9.9 

/  85.0 

668.3 

690.0 

90.9 

/  100.0 

724  .5 

730.0 

101  .'I 

/  115.0 

7B3  .0 

770.0 

111.7 

/  130.0 

8  4  2.9 

8  10.0 

121.8 

/  145.0 

903  .  1 

850.0 

131.8 

_/  160.0   

962  .8 

890.0 

1  M  1  .  7 

/  175.0 

1021.2 

930.0 

151.7 

/  190.0 

1077.7 

970.0 

161.8 

/  205.0 

113  1.8 

1010. 0 

172.1 

/  220.0 

1183.0 

1050.0 

182.6 

/  235.0 

123  1.0 

1  090.0 

193. M 

/  250.0 

1275.7 

1130.0 

20M.6 

/  265.0 

13  16.9 

1170.0 

216.1 

/  280.0 

13  5  4.6 

1210.0 

228.3 

/  295.0 

1388.8 

1  250.0 

2m  .2 

/ 

1290.0 

255,1 

/ 

1330.0 

270.0 

/ 

1370.0    .  ' 

2  8  6.6 

/ 

^^'14  10.0 

305.  2 

/ 

Table  23C 


RESULTS    OF    NBS    TESTS    OF    LONGITUDINAL    PRECRACKED    CHARPY  IMPACT 

SPECIMENS    OF    PLATE    CK,    HEAT  C" 

9  13-^ 

OF    A517-H  STEEL. 

CALCULATIONS    FOR    LATERAL  EXPA^'SION 

DATA  OF 

TOP    CK:    A5I7-H,    HEAT  CM9I3-M, 

(  LT  )  , 

(LT)    AND    (TL)    ORIENTATIONS  RE^^ 

RESENT    LONGITUDINAL  AND 

TRANSVERSE    SPECIMENS,  RESPECTTVELY. 

-   ■       

SPECIMEN        TEMPERATURE (F )  OBSF 

RVED 

i&TFRai        rAiriiiATFn  iatfp&i 

EXP/s  NS  I  ON 

(MILS)         EXPANSIO^J  (MILS) 

17CK6T  .0 

3.50  3.9 

1 8  C  K  6  T  .0 

3.50  3.9 

17CK7T  80,0 

5.5  0   5.8   

18CK7T  80.0 

6.00  5.8 

17CK8T  160.0 

8.00  8.6 

18CK8T  160.0 

10.00  8.8 

17CK9T  2HC.0 

11.50  12.1 

18c  K9T  2*40.0 

1 2. 50  12.1 

. 1 7CK 1 OT                     320 . 0 

16.00   1  ^  .  7  - 

18CK10T  320.0 

13.00  1M.7 

TRANSITION  REGION' 

,    CALCULATED  VALUES 

LATERAL  CALCULATED 

/      TEMPERATURE           CALCULATED  LATERAL 

EXPANSION(MILS)    TEMPER  A TURE(F) 

/ 

(F)                EXPANSION (MILS) 

5.0  5M.6 

/ 

60.0  5.1 

10.0  187,9 

/ 

65.0  5,3 

/ 

70.0  S•^ 

/ 

76.0  5.6 

/ 

80.0  5.8 

/ 

85.0  5.9 

/ 

90.0  6.! 

/ 

95.0  6.3 

/ 

100.0                            6  .  ^ 

/ 

105.0  6.6 

/ 

1 10.0  6.8 

/ 

1 15.0  7.0 

/ 

120.0  7.2 

/ 

125.0  7.H 

/ 

130.0  7.6 

/ 

135.0  7.8 

/ 

1  MO. 0  8.0 

/ 

M5.0  8.2 

/ 

150.0    8.M 

/ 

155.0  8.6 

Table  24A 


RESULTS    of^    NBS    TESTS    OF    LONGITUDINAL    pRECRACKED  CHARPY 
SPECIMENS   OF    PLATE    CK,    HEAT    C"913-^    OF    A517-H  STEEL. 
CALCULATIONS    FOR    ENERGY    ABSORPTION    DATA  OF 
CENiTER   CK:    A517-H,    HEAT    CM9I3-M,  (LT). 
(LT)    AND    (TL)    ORIENTATIONS  REP- 
RESENT  LONGITUDINAL  AND 

TRANSVERSE    SPECIMENS,  RESPECTIVELY.  


IMPACT 


SPECIMEN        TEMPERATURE (F ) 


OB*^ERVED  ENERGY 
AB«^ORPT  I  ON  (  FT-LB  ) 


CALCULATED  ENERGY 
ABSORPTION (FT-LB ) 


1 7CK6C 

.0 

3  .  50 

3.5 

1 7CK7C 

80.0 

5  .50 

5.5 

1 7CKBC 

160.0   

11.00   

10.1 

1 7CK9C 

2  40.0 



11.00 

13.  1 

I  7CK  IOC 

320.0 

IM.OO 

13.9 

TRANSITION  REGION' 

«  1 

CALCULATED  VALUES 

ENERGY 

CALCULATED 

/ 

TEMPERATURE 

CALCULATED  ENERGY 

ABSORPT I  ON 

TEMPERATURE ( F ) 

/ 

(F  ) 

ABSORPT I  ON ( FT-LB ) 

5.0 

70.0 

/ 

70.0 

5.0 

10.0 

158.8 

/ 

75.0 

5.2 

/ 

80.0 

6.5 

/ 

85.0 

5.7 

/ 

90  .  0 

6.0 

/ 

95.0 

6.3 

/ 

100.0 

6.5 

/ 

105.0 

6.8 

/ 

110.0 

7  .  1 

/ 

115.0 

7.M 

/ 

120.0 

7.7 

/ 

125.0 

8.0 

/ 

130.0 

8.3 

/ 

135.0 

8.6 

/ 

MO.O 

8.9 

/ 

 1  M5.0   

9.2 

/ 

1  50.0 

9.5 

/ 

155.0 

9.8 

/ 

160.0 

10.1 

/ 

165.0 

10.3 

I 


I 


i 


■1 


I 


I 


Table  24B 


RESULTS    OF    NBS    TESTS    OF    LONGITUDINAL    PRECRACKED   CHARPY  IMPAC^T   

SPECIMENS    OF    PLATE    CK,    HEAT    C"913-M    OF    AB17-H  STEEL. 
CALCULATIONS    FOR    ENERGY    /    ARE*      DATA  OF 
CENTER    CK:    AB17-H,    HEAT    CM913-M,  (LT). 
(LT)AND(TL)0RIENTATI0NSREP- 
RESENT    LONGITUDINAL  AND 

TRANSVERSE    SPECIMENS,    RESPECTIVELY.  .  

SPECIMEN  TEMPERATURE  (  F  )      OR'^ERVED    ENERGY  CALCULATED  ENERGY 

AR«^A  {  I  N-LB/SO    IN)      /  A  R  E  A  (  I  N  -  L  B  /  S  Q  IN) 

17CK6C  .0                                 388.  36  388. M 

17CK7C  80.0                                 608.67  589.0 

1  7  C  K  8  C    16  0.0    .    1217.88   1155.8 

I7CK9C  2M0.0                              1  223.06  M83.2 

17CK10C  320.0                               1536.38  153M.M 


TRANSITION   REGIO^^    CALCULATED  VALUES 


ergy/area  " 

CALCULATED 

/ 

TEMPERATURE 

~C  aI C  U L  A  T E 0~  ENERGY 

N    LB/SQ  IN) 

TEMPERATURE ( F  1 

/ 

{  F  ) 

/AREA( IN -LB/SQ  IN) 

M25.0 

39,5 

/ 

40.0 

426.1 

465.0 

53  .  3 

/ 

50.0 

453.8 

505  .  0 

63  .  5 

/ 

60.0 

490.2 

5M0.0 

7  0.9   

/ 

 70.0  

  5  3  5.5  .  

580.0 

78  .  M 

/ 

80.0 

589.0 

620.0 

85  .  2 

/ 

90.0 

649.9 

660.0 

9  1.6 

/ 

100.0 

7  17.0 

7.00.0 

97.5 

/ 

110.0 

7  83  .8 

7M0.0 

103.3 

/ 

120.0 

863.5 

780.0   

108.8   

130.0 

939.4 

820.0 

!  1  M  .  2 

/ 

140.0 

1014.5 

860.0 

119.5 

/ 

150.0 

1087.1 

900.  0 

1  2M  .  8 

/ 

1  60.0 

1155.8 

9M0.  0 

130.1 

/ 

170.0 

1219.3 

980.0 

1  35.  *l 

/ 

180.0 

1276.7 

1020.0 

1  MO.  7 

/ 

1  90.0 

1327.4 

1060.0 

1M6.2 

/ 

200.0 

1371.2 

1 100.0 

15  1.8 

/ 

210.0 

1408.2 

1  1  **0.0 

157.6 

/ 

220.0 

1438.9 

1180.0 

163.7 

/ 

230.0 

1463.6 

1220.0 

1  70.  1 

/ 

1260.0 

177.0 

/ 

1 300.0 

/ 

13M0.0 

192.7 

/ 

1 380.0 

202.2 

/ 

1 420. 0 

213.6 

/ 

M60 .  0 

228.4 

/ 

1500.0 

261.4 

/ 

Table  24C 


RESULTS    OF    NB5    TESTS    OF    LONGITUDINAL    PRECRACKED    CHARPY  IMPACT 

SPECIMENS    OF    PLATE    CK,    HEAT  CM9l3-'4 

OF 

A5  1  7-H 

STEEL. 

CALCULATIONS    FOR    LATERAL  EXPA^'SION 

DATA 

OF 

CENTER    CK:    A517-H,    HEAT    CM913-M,  (LT). 

(LT)    AND    (TL)    ORIENTATIONS  REP- 

RESENT   LONGITUDINAL  AND 

TRANSVERSE    SPECIMENS,    R E S P E C T T V E L Y • 

SPECIMEN        TEMPERATURE  (  F  )  OBSi^RVED 

LATERAL 

^Ai  ^111   K  T  c  r\     1  atcdaI 
CALLULAItU  LAItKAU 

EXPftNSlON 

(MILS) 

EXPANSION  (MILS) 

17CK6C  .0 

M  . 

00 

H  .0 

17CK7C  80.0 

5. 

00 

H  .  8 

17CK8C                        160.0  _  

8 . 

50 

9 .  ^ 

17CK9C  2M0.0 

13. 

00 

15.3 

17CK10C  320.0 

17. 

50 

17.3 

TRANSITION   REGIO^',    CALCULATED  VALUES 

LATERAL                      CALCULATED             /  TEMPERATURE 

CALCULATED  LATERAL 

EXPANS I  ON ( M I LS )    T E M P E R A T U R E ( F )  / 

(F  ) 

EXPANSION (MILS) 

5.0                          86.0  / 

90.0 

S.  1 

10.0                        166.9  / 

95.0 

5.3 

15.0                      235.3  / 

100.0 

5.6 

/ 

105.0 

5.8   

/ 

110.0 

6.0 

/ 

115.0 

6.3 

/ 

120.0 

6  .  6 

/ 

1  25.0 

6.9 

/ 

1  30.0 

7  •  2  . 

/ 

135.0 

 7.6  :  

/ 

MO.O 

7  .  9 

/ 

M5.0 

8.3                          ^  _ 

/ 

1  50.0 

8.7 

/ 

155.0 

9.  1 

/ 

1  60.0 

9  .  1 

/ 

165.0 

.    _  9.8. 

/ 

170.0 

10.3 

/ 

175.0 

10.7 

/ 

1  80.0 

11.1 

/ 

18  5.0 

.  11.5 

I 

1 


r 


Table  25A 


RESULTS    OF    NBS    TESTS    OF    L  0  NG  I    'J  0  I  N  A  L    PRECRACKED   CHARPY  IMPACT 
SPECIMENS    OF    PLATE    CK,    HEAT    0^913-4    OF    A5I7-H  STEEL. 
CALCULATIONS    FOR    ENERGY    ABSORPTION    DATA  OF 
BOTTOM   CK:    A517-H,    HEAT    C49I3-M,  (LT). 
(LT)AND{TL)0RIENTATI0NSREP- 
RE5ENT    LONGITUDINAL  AND 

TRANSVERSE    SPECIMENS,    R E S P E C T T V E L Y .  

SPECIMEN        TEMPERATURE  (F  )      OB'^ERVED    ENERGY  CALCULATED  ENERGY 


AB«^ORPT  I  ON  (  FT-LB  ) 

ABSORPT ION (FT-LB ) 

1  7  r     A  R 

I  /  c  r>  o  D 

.  Lf 

H  .  00 

M  .  M 

t  O     1^  A  R 
I  O  V.  F\  O  D 

M  .00 

M  .  H 

1  7  r  «■  7  R 

8  0.0 

6.00 

6.  1 

1  fl  r    7  R 

80.0 

6.50 

6.  1 

1  7  ^ !('  o  n 

I  /  L  N  o  O 

1  6  U  •  U 

8  .50 

8.7 

1 8C  K  8B 

8.00 

8.7 

1  7  r  1^'  Q  R 

7  4  0 .  n 

1  1  .00 

11.6 

1  fi  r  (C  9  R 

7  M  0  .  0 

1  2.00 

11.6 

1  7  r    1  n  n 

3  2  0.0 

1  M  .  50 

M.  M 

1    r    1  n  R 

320.0 

15.00 

1  M  .  H 

TRANSITION  REGI0^' 

,    CALCULATED  VALUES 

ENERGY 

CALCULATED 

/  TEMPERATURE 

CALCULATED  ENERG 

AOcnRPT  I  ON! 

TEMPFRaTURE(F> 

/ 

(  F  ) 

ABSORPT I  ON ( FT-LB 

.  n 

3  .  U 

3  4.0 

/ 

MO  .0 

5.1 

1  U  •  0 

/ 

H5  .0 

5.2 

/ 

50.0 

5  .  3 

/ 

55.0 

5.6 

_/  

 -6  0.0 

5.6 

/ 

65.0 

5.7 

/ 

70.0 

5.8 

/ 

75.0 

6.0 

/ 

80.0 

6.  I 

/ 

85.0 

6.2 

/ 

90.0 

 6 .  H  :  

/ 

95.0 

6.5 

/ 

I  00.0 

6.7 

/ 

105.0 

6  .  8 

/ 

I  10.0 

7.0 

/ 

115.0 

7.  1 



 1 20.0  _ 

_                     7 .  3_ 

/ 

125.0 

7.5 

/ 

130.0 

7.6 

/ 

1  35.0 

7  .  8 

Table  25B 

RESULTS  OF 

NB5   TESTS   OF  LONGI^ 

UDINAL    PRECRACKED    CHARPY  IMPACT 

SPEC  I  MENS 

OF 

PLATE    CK,  HEAT 

C«9  1  3-M    OF    A5  1  7-H 

STEEL  . 

CALCULAT I ONS 

FOR    ENERGY    /  ARE« 

DATA  OF 

BOTTOM  CK: 

A5  1  7-H  ,    HEAT    C 'I  9  I  3 - 

^f    (  LT )  . 

( LT  )    AND    { TL ) 

OR  I  ENTAT  IONS 

REP 

 ' 

RESENT    LONGITUDINAL  AND 

SPECIMENS,  RESPECTIVELY. 

 —  

SPEC  IMEN 

TEMPERATURE ( F ) 

06'=^ 

ERVED  ENERGY 

CALCULATED  ENERGY 

AR«^ 

A(IN-LB/SQ  IN) 

/AREA (  I  N-LB /SQ  IN) 

I 7CK6B 

.0 

M52 . 26 

4  5  2.4 

1 8CK6B 

.0 

M5  1  .  1  3 

4  5  2  .4 

1 7CK7B 

80.0 

  668.68 

 6  18.8  

1 8CK7B 

80  .  0 

7  2  8.88 

6  18.8 

1 7CKBB 

160.0 

957 . 39 

OIL  L 

1 8CK8B 

160.0 

895.09 

1 7CK9B 

2H0.0 

1190.99 

1356.7 

1 8CK9B 

2M0.0 

1367.61 

1 356 . 7 

1 7CK 1  OB 

320.0 

1596.85 

1641  .2 

1 8CK 1  OB 

320.0 

1 649 . M6 

1641.2 

TRANSITION  REGION 

,    CALCULATED  VALUES 

ENERGY/AREA 

CALCULATED 

/  TEMPERATURE 

  CALCULATED  ENERGY   

(IN  LB/SQ 

I  N  ) 

TEMPERATURE ( F  > 

/                    (  F  ) 

/ARE  A  (  I  N-LB/SQ  IN) 

455.0 

6.  1 

/  10.0 

457  .6 

M95.0 

36  .  7 

/  25.0 

474  .6 

535  .  0 

53.6 

/  MO.O 

501.9 

570.0 

65.6 

/  55.0 

538  .8 

6  10.0 

77.5 

/  70.0 

584  .2 

650.0 

88  .  3 

/  85.0 

637  .3 

690.0 

98.3 

/  100.0 

696.9 

730.0 

107.8 

/  115.0 

761.9 

770.0 

116.8 

/                 13  0.0 

830.9 

8  10.0 

125.5 

/                 1 M5.0 

902  .  9 

850.0 

1  3M.0 

/  160.0 

976  .6 

890.0 

1  M2  .  3 

/  175.0 

1051.0 

930.0 

1  50.  5 

/  190.0 

1124.8 

9  7  0.0 

158.7 

/  205.0 

1197.3 

t  0  1  0.  0 

166.7 

/  220.0 

1267.6 

1050.0 

171.8 

/  235.0 

13  35.0 

1090.0 

182.9 

/  250.0 

1398.8 

~  I  1  3  0  .  0 

19  1.1 

/                 2  6  5.0  " 

1458.8 

1  170.0 

199.3 

/  280.0 

15  14.5 

1210.0 

207  .  7 

/  295.0 

1565.8 

1250.0 

216.2 

/ 

1290.0 

22M.9 

/ 

1 330.0 

233.9 

/ 

13  7  0.0 

2H3  .  1 

/ 

I  M  1  0  .  0 

252.7 

/ 

1 M50. 0 

2  6  2.7 

/ 

I H90.0 

273  .3 

/ 

1530.0 

28*4  .  *4 

/ 

1570.0 

296.3 

/ 

1610.0 

309.  ! 

/ 

I 

I 

I 

,       -      ■  "  ) 

'         -  '  i 

■ 


i 


Table  25C 


RESULTS    OF    NBS    TESTS  OF 

LONG  I  "^UD  I  NAL    PRECRACKED  CHARPY 

IMPACT 

SPECIMENS    OF    PLATE    CK,    HEAT  C«9I3- 

M    OF    A517-H  STEEL. 

CALCULATIONS    FOR  LATERAL 

EXPAT'S  ION 

DATA  OF 

BOTTOM    CK:    A517~H,  HEAT 

CM9  1  3-M  ,    (LT )  . 

(LT)    AND    (TL)    ORIENTATIONS  REP- 

RESENT   LONGITUDlr.'AL  AND 

TRANSVERSE    SPECIMENS,  RESPECTIVELY 

 —  

SPECIMEN        TEMPERATURE  (  F  )  OBS'^RVED 

LATERAL  CALCULATED 

LATERAL 

EXPSNSION    (MILS)  EXPANSION 

(NILS) 

17CK6B  ,0 

5.00 

5.5 

18CK6B  .0 

6.00 

5.5 

17CK7B  80.0 

7.00 

o  .  ^ 

1 8CK7B          ^  80.0 

6.00 

6.2 

17CK8B  160.0 

7.00 

o  .  3 

I8CK8B  160.0 

8.00 

8  .  5 

I7CK9B               '  2M0.0 

12.50 

12.0 

18CK9B  2M0.0 

1  2.00 

12.0 

1 7CK10B  320.0 

1  7.0C    _  ^ 

15.7  . 

18CK10B  320.0 

1  7  .00 

15.7 

TRANS  I T I  ON 

REGIO*'',    CALCULATED  VALUES 

LATERAL                     CALCULATED  / 

TEMPERATURE           CALCULATED  LATERAL   

EXPANS I  ON ( M I LS )    T E M P E R A T U R E ( F )  / 

(F)  EXPAN5I0N(MILS) 

1 0.0  196.1 

/ 

200  .0 

10.2 

IB.O  303.8 

/ 

205.0 

10. H 

/ 

210.0 

10.6 

/ 

215.0 

10.8 

 /  _ 

220.0 

11.1  

/ 

225.0 

11.3 

/ 

230.0 

11.5   

/ 

235.0 

11.8 

/ 

2*^0.0 

12.0 

/ 

2M5  .  0 

12.2 

/ 

250.0 

12.5 

/ 

255.0 

12.7 

/ 

260.0 

13.0 

/ 

265  .0 

13.2 

/ 

270.0 

1  3.  M 

/ 

275.0 

13.7 

/ 

280.0 

13.9 

/ 

285.0 

1  M.  1 

/ 

290.0 

1  M  .  M 

/ 

295.0 

m,6 

Table  26A 


RESULTS  OF   TESTS  OF   PCI    SPECIMENS   OF   PLATE  CK» 

HEAT   C491.3-^  OF   A5  17-'H  STEEL. 

CALCULATIONS  FOR  Er'FPGY   A3=;0R^T!0M  DATA  OF 

PLATE  CK;   PCjr    (LT)    CP.  T  FMT  AT  I  or,' . 

(LT)    A!,D   (TL)    ORIE-jTATTONS  REP- 

REc.EriT  LCfv;r^ITUniNAL  ATiD 

TR;NSVtRSE  SPECT'E'lS*   r>rsPECTTVFLY . 


SPc-ci'-Frj 

ORS'^RVE'^  FrjE^GY 

CALCllLATro  r^ifr 

Apc0PPTT0r'(FT— 

n 

u .  0  n 

u .  n 

1  n ,~    <i  T 

J.  O  L     &  I 

•  u 

ti  On 

u  n 

H  .  U 

i  /  U  r\  O  L 

n 
•  U 

J  .  J  u 

J.  /  {  l\D^ 

n 
•  U 

ii  On 

u  n 

1  C     1/  D 

f\ 
•  U 

*+ .  u  u 

H  .  'J 

i.  / 1 .  r\  /  L 

on  •  u 

D  .  ^  u 

Q 

J  .  O 

1  n  - 1^  7T 

i  C .  In  /  1 

O  (1  (  'J 

A  On 

1  7  -  U'  7  T 

7  n  n 

r>  .  o 

■  1  7  ^  ■? 

on .  u 

o  .  0 

1  Q  -fc  1/  "7 

1  cir ' 

oO .  n 

-  -                      o . 

C  D 

ID      L/  r»  T 

Xo."K8T 

_  150.0 

9.  UO 

8  .  B 

1  /  rK8C 

150.0 

11.00 

8  . 

17rK8T 

160.0 

a. 00 

17rK8S 

160.0 

8.50 

8.8 

ISrKeB 

160.0 

8.00 

R.8 

ISrKQT 

240.0 

11.00 

11.7 

17rK9T 

2^+0.0 

11.00 

11.7 

17r.K9C 

240.0 

11.00 

11.7 

17r.K9P 

240.0 

11.00 

11. "7 

18-K9R 

240,0 

12.00 

11.7 

17rK10C 

320.0 

14.00 

13.9 

•17-KlOT 

320.0 

14.00 

13. o 

IS^KIOT 

320.0 

12.00 

13. Q 

17cKlGa 

320.0 

14.50 

13,9 

18CK10'5 

320.0 

1  5.00 

13.9 

TRANSITION  REGlONr   CALCULATED  VAL'JES 


ENERGY 

CALCULATED 

/ 

XrvpERATURE 

CALCULATE':' 

ABSORPTIOr-J 

TE-'PFRATURECF) 

/ 

(Fl 

^^ncoRPTlOM 

5.0 

5?.l 

/ 

50.0 

5.2 

10,0 

191,0 

/ 

65.0 

5.4 

/ 

70.0 

5.5 

/ 

75.0 

5."^ 

/ 

80.0 

5.  P. 

/ 

85.0 

5.0 

/ 

90.0 

6.2 

/ 

95.0 

6.4 

/ 

100.0 

6.5 

/ 

105.0 

6.7 

/ 

110.0 

6.^ 

/ 

115.0 

7.1 

/ 

120.0 

7.3 

/ 

125.0 

7.5 

/ 

130.0 

7.6 

/ 

135.0 

7,8 

/ 

140.0 

8.0 

/ 

145,0 

8.2 

/ 

.  .  150.0 

  8.4 

/ 

155,0 

8.5 

Table  26B 


RESULTS   OF    TESTS   OF   PCI    SPECIMENS   OF  PLATE 

HEAT   CA913-4  OF    A517-H  STEEL. 

CALCULiiTIO-iS  FOR  cNEfGY  /   A^^EA     OATA  OF 

PLATE  CK:   PCI»    (LT)    C.4 1  f^NT  AT  1 0' I . 

(LT)    AfJO   (ID    ORIENTATT'^NS  PEP- 

REciENT  LO^iGlTUrrjAL  AND 

TRANSVERSE  SdeCIME'^5»  RESPECTIVELY. 


SPECIMEN 

TEMPERATURb (F) 

ORSFRVEP  EfJERGY 

CALCULATED  EMEt 

AREA(IN-LP/S'^  r.i) 

/AREA ( TN-LB/SO 

ITcKoT 

.0 

4S0. 1 9 

444,7 

l8rK6T 

.0 

4:^7. 11 

444.7 

17CK6C 

.0 

3".8.  36 

444  .7 

17CK63 

.0 

452.^6 

444.7 

.0 

4S1 .13 

444.7 

17rK7C 

30.0 

608.67 

652 . 1 

18rK7T 

an.c 

664. 90 

652. 1 

17rK7T 

30.0 

781 . 56 

652. 1 

17rK7n 

60 .  0 

668.68 

659, 1 

18rK73 

80.0 

723.83 

652.1 

iSrKST 

160.0 

987. 11 

981 .2 

17ri^3C 

16'i.0 

121 7.^3 

9'31 

17rK-3T 

160  .  0 

876.79 

981 .2 

17rK8^ 

160.0 

9=^7.^9 

981.2 

13rK8^ 

160.0 

8'^5.''^9 

981  .2 

18r.K9T 

2^^0.0 

12f^6.16 

1295.0 

17rK9T 

2'+0.0 

1 215. ?3 

1295.0 

17rK9C 

240.0 

1223.^6 

1295.0 

17rK9R 

240.0 

liqo.99 

1295.0 

18rK9o 

240.0 

1367.61 

1295.0 

llrKlOC 

320.0 

?  536.^8 

1526.2 

17CK10T 

320.0 

14-'9.°7 

1525.2 

18CK10T 

320.0 

1357.43 

1526.2 

17CKl'?r-. 

320.0 

1596.^5 

1526.2 

lecKio.-^ 

320.0 

1649.46 

1526.2 

TRANSITION  REGIOi'4.   CALCML'^TED  VOiJIES 


ENrRGY/AREa 

CALCULATED 

/ 

TEMPE^AT'JRE 

CALCULATE^ 

(IN  L!^/SQ  IN) 

TEMPER ATURE(F) 

/ 

(F) 

/APFA(  IN-LP< 

445.0 

.3 

/ 

10.0 

457.6 

4B5.0 

24.7 

/ 

25.0 

485.6 

525.0 

41.0 

/ 

_.     .  40.0 

522.2 

560.0 

53.0 

/ 

55.0 

566.1 

600.0 

65.4 

/ 

70.0 

616.1 

640.0 

76.7 

/ 

85.0 

670.9 ■ 

680,0 

87.4 

/ 

100.0 

729.4 

720.0 

•^7.6 

/ 

115.0 

700. 7 

760.0 

107.6 

/ 

130.0 

853.6 

800.0 

117.2 

/ 

145.0 

917.4 

840.0 

126.8 

/ 

160.0 

°'>1.2 

880.0 

136.2 

/ 

175,0 

1044.2 

920.0 

145.6 

/ 

190.0 

1105.8 

960.0 

155.0 

/ 

205.0 

1165.5 

lOOO.O 

16^^.5 

/ 

220.0 

1222.^ 

1040.0 

174.  0 

/ 

235.0 

1277i5 

1 080.0 

183.7 

/ 

250.0 

1329.1 

1120.0 

193.5 

/ 

'65.0 

1377,5 

1160.0 

203.6 

/ 

280.0 

1422,5 

. 1200.0 

213.9 

/ 

295,0 

1464.2 

1 240.0 

224,6 

/ 

1280.0 

235.7 

/ 

132^,0 

247.3 

/ 

1360.0 

259.5 

/ 

1400.0 

272.4 

/ 

1440.0 

286.  1 

/ 

1430.0 

301.0 

/ 

1520,0 

317.3 

/ 

Table  26C 


RESULTS  OF   TESTS   OP  Pri    SPEC  I ''•lE'-JS  OF  PLATE  C<» 
HEAT   C^9l3-4  uF   A517-H  STEEL„ 
CALCULaTIO.";S  for  LATERAL  EXPAr.'SION  OaTA  OF 
PLi.TE  CK:   PCI,    (LT)  ORirriTATIor,'. 
(LT)    ArjD    (TL)    ORlEMTATIOfjS  REP- 

RE-^Ent  Lo:.GiTtnirjAL  A:n 

TR-NSVERSE  SPECr-'E'lSf  RESPECTIVELY. 

SPfCIMEN       TEMPERATUPE(F)    055EOVED  LATERAL       CALCULATEO  LAT-RAL 


FXPAfJSIOM  (MILS) 

EXPANSION  (MILS) 

17r.K6T 

.0 

3.=^0 

18rK6T 

.0 

3.'=^0 

4.4 

.0 

4.00 

4.4 

17r.K6R 

.0 

5.0  0 

4.4 

18rK6'^ 

.0 

6.00 

4.4 

17rK7C 

an.n 

5.00 

5.7 

18rK7T 

6.00 

=^.7 

17rK7T 

30 . 0 

5.50 

5.7 

17rK7'"! 

30. n 

7.00 

5.7 

iecK7^, 

an.n 

6.00 

5.7 

ISrKBT 

loO.O 

10.00 

8.5 

17r.K8C 

160.0 

8.50 

8.6 

17rK8T 

160.0 

8.00 

8.6 

17cK8^ 

160.0 

7.00 

B.6 

18rK8R 

160.0 

8.00 

8.6 

IBrKgT 

240.0 

12.50 

12.2 

17r.K9T 

2i+0.0 

11.50 

12.5 

17CK9C 

2^+0.0 

13.00 

12.2 

17rK9rj 

2^+^1.0. 

12.50 

12.2 

lacK9'3 

12.00 

12.2 

17rK10C 

320.0 

17.50 

15.7 

17CK10T 

32  0.0 

16.00 

15.7 

■l8rK10T 

320.0 

13.no 

15.7 

17CKluR 

320.0 

17.00 

15.7 

18CK108 

320.0 

17.00 

15.7 

TRANSITION  RE'^IONr   CALCULATED  VALUES 


LATERAL  CALCULATED 

/ 

TEMPERATLiRE 

CALCULATEH 

EXPANSION  (MILS)    TE'-'PER  ATURE  (  F ) 

/ 

(F) 

EXPANSION ( 

5.0  52.7 

/ 

60.0 

5.2 

10.0  191.0 

/ 

70.0 

5.4 

15.0  302.6 

/ 

80.0 

5.7 

/ 

90.0 

6.0 

/ 

100.0 

6.3 

/ 

110.0 

6.6 

/ 

120.0 

7.0 

/ 

130.0 

7.4 

/ 

140.0 

7.8 

/ 

150.0 

6.2 

/ 

160.0 

fi  .6 

/ 

170.0 

9.1 

/ 

180.0 

9.5 

/ 

190.0 

lO.n 

/ 

200.0 

10.4 

/ 

210.0 

10.9 

/ 

220.0 

11.3 

/ 

'30.0 

11.8 

/ 

.  .  240.0 

12.2 

/ 

250.0 

12.7 

Table  27A 

RESULTS  OF    TESTS  OF   PCI    SPrClMfNS   OF   PLATE  Q» 
HEAT  C4913'4   OF    A517-I-)  STEEL. 
CALCULATIO\'S  Fi^R  E'lE^SY  AG'^ORPTION  O^TA  OF 
PLATE  o:   PCI.    (LI)  ORIFMTATTOij. 
(LT)    AfgD    (TL)    CRIENTATTONS  REP- 
RE':,ENT  LOriGlTUniNAL  AND 
TRANSVERSE  SdeCIMEMS»  RESPECTIVELY, 


SPrCIMEN       TEKPERATURE(F)      OBSERVEn  ENERGY  CALCULATED  E'^FR'"-Y 

ABSORPTIOM(rT-LR)        ABSr<RPTT  ON  (  FT-LR ) 


2Al«5 

•  0 

4.00 

3.7 

2Q]^ 

.0 

3.30 

3.7 

2Ci  3 

.0 

2.?0 

3.7 

2Cl6 

.0 

2.60 

3,7 

2Ai 

7o.O 

6.60 

5.9 

237 

76, n 

7.30 

5.9 

lAl 

76.0 

7.10 

5.9 

1B7 

75.0 

7.10 

5.9 

ICQ 

76.0 

S.^'.O 

5.9 

2C7 

76.0 

...  5.50 

  5.9 

lAu 

120. C 

9.00 

7.5 

lAig 

120. n 

7.90 

7.5 

Ibl  0 

12^.0 

7.70 

7.5 

1B19 

120. n 

7.10 

7.5 

ICll 

120.0 

2C10 

120 .  n 

6.60 

 -   7,5 

2All 

160.0 

9.  '^O 

9,1 

2Ai  2 

160  . 0 

g.'^o 

'  •  J. 

ICl  3 

160.0 

8,  60 

9.1 

1C19 

160  •  0 

7.60 

9-1 

2810 

160 . 0 

3  ,  RQ 

9.1 

IBs 

210.0 

11. 'lO 

11.2 

2A? 

210.0 

11.60 

11.2 

2Bh 

210.0 

10.30 

11.2 

1A2 

210.0 

11. 'iO 

11.2 

9.50 

11.2 

2Cr, 
\*  r5 

10.30 

11.2 

o  u  u .  u 

14. ^40 

-    -  14,5 

lA^ 

n  n 

OU't  .  u 

15.60 

14.5 

IClO 

■^0  0  n 

«J  U  J  .  u 

14.60 

14.5 

2Al7 

■^60 .  n 

17.60 

16.3 

t  M  L  ^ 

16.20 

16.3 

2B1  2 

15.50 

16,3 

2C11 

360.0  . 

-  16.10 

-  -  16.3 

2C12 

360.0 

14. -^0 

16.3 

TRANSlTlorj  RE'iTOiJ 

r   CALCULATED  VflL'"=:S 

^  A  1  PI  II  TPn 
L  Mi.L  'JL.  A  1  C.U 

/  TE^'PE-ATURE 

CALCULATED  EM-^GY 

AdSORPT 10  1 

f  t  *■  H 1-     A  1  U  r< '-.  V  -  i 

/  (F) 

^c^oRDTIO"!  (CT-!_C5) 

D  •  U 

t)  U  .  u 

/  60.0 

5.3 

1  n  •  U 

1  Q  1  1 

/  70.0 

5.6 

ID  •  U 

J  1  D  .  H 

/  80.0 

6.0 

/  90.0 

6.4 

/  lOG.O 

6,7 

/  UO.O 

7.1 

/  120.0 

7.5 

/  130.0 

7.9 

/  .140.0 

8.3 

/  150.0 

P. 7 

/  160.0 

9.1 

/  170.0 

9.5 

/  180.0 

10.0 

/  190.0 

10.4 

/  200.0 

10, 

/  210.0 

11,2 

/  220.0 

11.6 

/  230.0 

12.0 

/  240.0 

12.4 

/  250.0 

12.7 

Table  27B 

RPSULTS   OF   TpSTS   OF   Pfl    SP"^^  t  ,  .p.-Js   Of   ^LM^  Q, 
HFAT   rii9l3-^   Of   ^bll-uf  5TFFL, 
CALCULAtlONS   FfK   EV'^^DGY   /   AR-^A     DATA  OF 
PLATE         PC.l>    (LT)  noiPMjATIO-. 
(Lt)    Ar.:D    (TL)    ORIE'ITATIONS  ^EP- 
REsErjT  L0-JGITU'':^I,JAL  A;jn 
TRANSVERSE  S  =  ECr-'EN5»   PFSP=:CT  I  VEL  Y  . 


CDr-P  T  '  •:rM 

lh.^;rtLKM  1  U'-Clr  i 

A^>•"A/T^^       lO/C"'^  T^I^ 

AR:.A  {  I N— L"/ b  '    I  !' 

/ADCTA  ^T^I_I  Q/C^ 

2Al  9 

,  0 

4^5. 10 

/■  n  /■ 

4  J    .  2 

23  14 

.  0 

TE  cr  D  Q 

linn  0 
H  U  ^4  .  y 

1  J 

•  0 

ii  n  ti  0 

^.v,  1  o 

•  U 

0  0  0     Q  1 

<;  r  A  .  ^  i 

unu  5 

/  6  •  U 

7  17    Q 1 

00  ^  .  u 

do. 

r  ri  •  (J 

70/1  rm 

1  A  1 
i  A  1 

/  O  •  LI 

77  3  n 

f^'^'f  n 

0>J  ■  •  u 

ld7 

/  0 . 0 

7  7^    "X  n 
(Id.  •  >U 

f*7  n 

7 '  n 

A    n     Q  Q 

DO  '  .  u 

O  P 

7  n 

3     0  •  A  0 

A  "^7  n 

1  Aa 

120.0 

^  0  07 

D  1  A  ^ 

1  Al  9 

120.0 

81 D  •  6 

* 

1310 

120.0 

c  In .  0 

1319  . 

I2n .  p 

772. "50 

816.6 

ICl  i 

12'^  .  0 

7=^0  .  "^4 

816.6 

2C10 

120.0 

717.91 

816.6 

2A11 

160 . 0 

lO'^S-^o 

993.  3 

2A12 

160 . 0 

1 0  3  .  6 

993.3 

lCl8 

160.0 

9''5 .  46 

993 . 3 

ICl  9 

160.0 

8,?6.69 

993.  3 

2Bi  0 

160.0 

957.22 

993 . 3 

IB,-; 

210 . 0 

-     .  1240.03 

1216.2 

2A? 

210,0 

1261. "'B 

1216.2 

2B3 

210.0 

1174.76 

1216.2 

1 A2 

210.0 

1240 .03 

1216.2 

1C9 

210.0 

10^3.36 

1216.2 

2C.1 

210.0 

1120.38 

1216.2 

.139 

300.0 

1566.35 

15''8.2 

1A3 

300.0 

16°&. 88 

1578.2 

ICIO 

300.0 

15«3. 11 

1573.2 

2A17 

360.0 

1914.43  ■ 

1769.9 

2A18 

350.0 

1762.15 

1769. Q 

2312 

360.0 

16^6. 00 

1769.9 

2Cll 

360.0 

1751.27 

.  176°. 9- 

2C12 

360.0 

1620.74 

1769.9 

TPArjSlTlorj  REGION*   CALCULATE^  V^L'^^S - 


ENFRGY/AOEZ 
(Irj  L?/SQ  V\) 

405.0 

4S5.0 

565.0 

640.0 

720.0 

800.0 

SSC.O 

960.0 
1 040.0 
1120.0 
■1200.0 
128'^.0 
1360. 0 
1440.0 
1520.0 
1600.0 
I63n.a 
1760.0 


CALCULATED 
TE-'P'^RATUP-  (F) 
.4 
31.4 

56.2 

76.8 

07.0 
116.1 
134.6 

152.6 
170. 4 
l«8.3 
206.3 
224.-' 
243.6 
263.3 
284.1 
306.2 
330.  1 
356.5  • 


/  TETvPE^'ATi  !RE 
/  (F) 
/  10.0 
/  25.0 
/  40.0 
/  55.0 
/  70.0 
/  85.0 

/  100.0 

/  115.0 

/  130.0 

/  145.0 

/  160.0 

/  17^^.0 

/  190.0 

/  205.0 

/  220.0 

/  '35.0 

/  250.0 

/  '65.0 

/  280.0 

/  295.0 


CALCULATED  F'FPGY 
/ADFA(TN-Ln/SO  iNl 

427.2 

4^6.5 

511.2 

560.7 

614.4 

671. q 

732.2 

795.2 

860.0 

°'6.2 

9'^3.3 
1^60.6 
1127.7 
11°4.-^ 
1259.8 
1393.9 
.  13«6.2 
'  1446,6 
1504.6 
1560.3 


Table  28A 


RESULTS-  Of   TrSTS   OF   ^VN   sPFrT''iFNs   Or   PLisJ^^  * 
HFST   r4913-4  Oc    a517-w  sTFt^L, 
CALCULATlO'iS  FOR  E'FPGY  '    SSO^  PT I  Or'J  ?4Ta  OF 

pl.me:  ck:  cVvI»  (lt)  o'n'-"MTATiorj. 

(Lt)    Af.O    (TL)    OPIE'lTATTONb  °^P- 

REqENT  LOriGlTUrilJAL  /^NH 

TR-NSVERSE  S-^EClME'iSf    oc-sprrj  I VFLY  . 


SPfCIMEN 

TEMPERATURE (F ) 

OBSERVED  ENERGY 

CALCULATED  "^^r 

ABSORPTI0M("T-L^) 

ABSCPFTTOMCFT- 

17rKlT 

•  0 

4.50 

4 . 6 

iSrKlT 

.  0 

4.00 

4.6 

17rKlC 

.  n 

4.00 

4.6 

17rK13 

.0 

4.00 

4.6 

•  n 

•  4 .  "^^O 

4.6 

17rK2C 

flO  ,  0 

7.00 

8.4 

16rK2T 

80,0 

10.50 

8.4 

17rK2T 

an ,  0 

10.50 

•8 . 4 

17(-K25 

go ,  0 

9.00 

8.4 

>  .  —  u 

1  An  n 

1  U  4 

17("K3C 

1  nH  .  n 

15.00 

14.4 

17^K3T 

160.0 

14.00 

14.4 

17rK33 

160.0 

15.00 

14,4 

18r.K33 

160.0 

13.00 

14.4 

18rK4T 

240.0 

18.50 

-    19, q 

17rK4T 

240.0 

13.50 

10.9 

17cKiiC 

240.0 

19.50 

19.9 

17rK4'3 

240.0 

90.00 

1Q.9 

IbrKoT 

320.0 

21.50 

23.7 

17CK5C 

320. 0 

?4,00 

23. -7 

17CK5T 

320.0 

  23.00 

23.7 

17CK58 

320.0 

23.50 

23.7 

l8CK5a 

320.0 

25.00 

23.7 

TRANSITIOM  REGTOrj*    CALCULATED  V^VJ^S 


ENfRGY 

CALCULATED 

/ 

TEMPERATURE 

C^LCULflTEO  Erji^DGY 

ABfiORPTIOr- 

TE--PP"RATURE  (F) 

/ 

(F) 

A"S0RPTI0M{FT-L8) 

5.0 

15.2 

/ 

20.0 

5.2 

in.o 

102.7 

/ 

30.0 

5.6 

15.0 

168.3 

/ 

40.0 

6.0 

•  20.0 

241.4 

/ 

50.0 

6.6 

/ 

60.9 

7.1 

/ 

70.0 

7.7 

/ 

30.0 

8.4 

/ 

90. 9 

9.  1 

/ 

100.0 

9.8 

/ 

110.  0 

10.5 

/ 

120.0 

11.3 

/ 

130.0 

12.1 

/ 

140.0 

12.8 

/ 

150.0 

13.6 

/ 

160.0 

14.4 

/ 

-     ,  170.0 

\  15.1 

/ 

lao.o 

15. Q 

/ 

190.0 

16.6 

/ 

?00.0 

17.3 

/ 

210.0 

18.0  J 

Table  28B 


RESULTS  OF 

TESTS  OF  CVN 

SP 

ECIi"'"' 

ENS 

OF   PLATE  C< 

» 

HEAT  C4913 

-4 

Of   A517-H  STE 

EL. 

CALCULATIO 

FOR  Ef'F-5Y 

/ 

'\^EA 

DATA  OF 

PLATE  CK: 

CVN 

l»    (LT)  ORIENTATIOM. 

(LT)    AijD  (TL) 

crientatioms 

RE':;ENT  LO,\GITUnirjAL  Ai-^JD 

TRAfJSVERSE 

:5P 

ECTI 

VELY, 

SPECIMEN 

TEMPER ATDRE (F) 

ERVE^  ^rji^RGY 

CALCULATED  F'lER 

AREA(  IfJ-L^/SO  rj) 

/AREA  (  I^l-LB/SO  I 

17rKlT 

.0 

434.^3 

440.9 

le-KlT 

.0 

3P-6.°0 

440.9 

17CK1C 

.0 

387.20 

440.9 

l7r.KiR 

.0 

386.44 

440.9 

16CK13 

.0 

434.71 

440  .9 

17CK2C 

BO.O 

676.4  3 

810.2 

16CK2T 

80.0 

1014. °1 

810.2 

17CK2T 

80.0 

1012.^8 

810.2 

17CK2B 

60.0 

369.42 

810.2 

18CK2B 

80.0 

917.73 

8in.2 

18rK3T 

160. n 

138f^.q 

17r.:<3C 

160  .  0 

14S2.  "^6 

1386.8 

17rK3T 

160.0 

1  3'=3.^7 

1386. P 

17rK3- 

IbO  .  0 

14S1 .25 

1386.8 

18CK3P 

loT.O 

1256.23 

1386.8 

l8rKi;T 

240. C 

17P.1  .49 

1922.2 

17CK4T 

240 . 0 

1780.59 

1922.2 

17CK4C 

240.0 

187S.62 

1922.2 

240.0 

1927.65 

1922.2 

18rK5T 

320. n 

2074.59 

228a. 

17cK5C 

320.0 

2314.50 

2284.2 

17rK5T 

320.0 

2217.92 

 ..  2284.2 

17rK53 

520.0 

22<=^6.  =55 

2284.2 

18CK5B 

320.0 

2413.03 

2284.2 

TRAMSITIOM 

RE'?I0*J 

>  CA 

LCULATEP  VftL'J'^IS 

ENERGY/ARE 

A 

CALCULATED 

/ 

TE^'PE»ATURE 

CftLCUL^TED  EM' 

(In  LB/SQ 

TM) 

tevpfratur' 

-(F) 

/ 

(F)  ■ 

/A9FA(TN-L^/5 

1.8 

/ 

10.0 

u*^6.9 

525.0 

26.7 

/ 

25.0 

518.2 

605.0 

a4.5 

/ 

40.0 

583.0 

680.0 

58.6 

/ 

-   -.  55.0 

659.9 

760.0 

72.1 

/ 

70.0 

747.2  - 

840.0 

/ 

85.0 

• P43.0 

920.0 

96.3 

/ 

100.0 

945.6 

lOOO.O 

107.7 

/ 

115.0 

10S3. 1 

-non  A 
1  U  H  U  .  U 

118.7 

/ 

130.0 

11-^3.6 

1 IbO . U 

129.5 

/ 

145.0 

1275.3 

1  £;  U 1 )  ,  U 

14C.3 

/ 

160.  0 

13P6.8 

1    5  n  n 
i  O    U  •  U 

151.0 

/ 

175.0 

1406.4 

1  ti  n  n  n 
X  ^  u  u  .  u 

161.8 

/ 

190.0 

1602.8 

i  ^  o  u  .  u 

172.7 

/ 

205.0 

l''05.0 

1560 .0 

\  8  ?  .  Q 

/ 

220.0 

l«02.o 

1640.0 

105.4 

/ 

235.0 

.  1«?3.2 

1720.0 

207.3 

/ 

250.0 

lOTp.n 

1 800.0 

219.7 

/ 

265.0 

2056.0 

1880.0 

232.  0 

/ 

?an.o 

21-57. 3 

1°60 .0 

746.7 

/ 

295.0 

2191.7 

2040  .0 

261.  a 

/ 

2120.0 

276.4 

/ 

P200.0 

297.1 

/ 

?280.0 

318.7 

/ 

I 


I 

i 


Table  2  8C 


RESULTS 

OF 

IE 

5TS   OF   CVN  SPFCI'^' 

ENS  0 

F  PLiTE 

» 

HEAT  Cu 

915 

-4 

OF   A517-H  STEEL. 

CALCULA 

TIO 

•MS 

FCR  LATERAL  EXPA'; 

SlOiJ 

DATA  OF 

PLaTE  ck: 

CV^ 

»    (LT)  CRIFMTATIO 

.  ■ 

(LT)   A..D  (ID 

■■^RIE'iTATTOMS  RE^* 

RESENT 

LO.w 

>IT 

TRANSVERSE 

SP 

ECIME'lSr  PESPECTIVELY. 

SPrCl-''EN 

TE.viPERATUPE(P)  OBSE 

»VED 

L  - 1  1  _    A  1_ 

L'LLULolt'J    L'^I  .AL 

EXPA^!SIOM 

(MILS) 

EXPANSION  (MILS) 

17CK1T 

.0 

4-.'^0 

4 . 2 

18CK1T 

.0 

3.00 

4.2 

17CK1C 

.0 

3.00 

4.2 

17CK1;^ 

.0 

.  3.00 

  4.2 

.0 

3.00 

4.2 

sn.n 

6.00 

l6rK??T 

9.00 

7,9 

17-K2T 

3r>.0 

3.00 

7.9 

17rK2c'? 

30. n 

7.50 

7.9 

30.0 

3.00 

7.g 

18-K3T 

160.0 

13.00 

13.1 

17rK3C 

1 D  n  •  0 

13.00 

13.1 

160.0 

14.00 

13.1 

17rK3R 

160.0 

12.50 

13.1 

18rK3? 

160.0 

12.00 

13.1 

l8rK4T 

240.0 

17.00 

 18.1 

17rK4T 

2U0.0 

17.00 

18.1 

17r.KUC 

240.0 

19.00 

18.1 

17rK'+T 

240.0 

20.00 

18.1 

l8rK5T 

320.0 

19.50 

21.6 

17rK5C 

320.0 

24.00 

21.6 

17rK5T 

320.0 

21.00 

1  .  O 

17cK59 

320.0 

23.00 

21.6 

18CK5n 

320.0 

20.50 

21.6 

TRANSITIOM  REGIOfj 

f  CALCULATED 

VA 

L'  ^ES 

LATERAL 

CALCULATED 

/  TE^'PEPATURE 

CALCULATE'^  LATE 

EXpAnSIOiM( 

vILS)  TEv,PERATURE(F) 

/ 

(F) 

EyPAriSIOMC'ILS) 

5. 

0 

22. 1 

/ 

30 

.0 

5.3 

10.0 

113.4 

/ 

40 

.0 

5.R 

15.0 

TSR.7 

/ 

50 

.0 

6.3 

20.0 

279.0 

/ 

60.0 

.  6.3 

/ 

70.0 

7.3 

/ 

BO 

.0 

7.Q 

/ 

90 

.0 

8.5 

/ 

too 

.0 

9.1 

/ 

110.0 

9.R 

/ 

12n 

.0 

10.4 

/ 

130 

.0 

11.1 

/ 

140.0 

11. R 

/ 

150,0 

1  2  .  U 

/ 

160 

.0 

13.1 

/ 

170.0 

13.3 

/ 

180.0 

14.4 

/ 

190,0 

15.1 

/ 

200 

.0 

15.7 

/ 

210.0 

16.3 

/ 

220 

.0 

16.9 

Table  29A 

Results  of  tests  of  cvn  sp^^;*: t ;mfns  of  platf  o, 

HEAT   CA913-4  Qc  STEi^-. 
CALCULATIOr.'S  FOR  EVFRGY   ABSORPTION  DATA  OF 

PLATE   O:    CVr.'f    (LT)  OCIFflTATIOfi.   

(LT)    Af;D   (TL)    ORlE'iTATTOriS  REP- 
RESENT LOfJSlTUDIfJAL  AND 
TR/^r^SVERSE  SPECIMEr;5f  R"^5PECTIVELY. 

SPEClviEN       TEMPERATURE(P)      OBSERVED  '^NE='GY  CALCULATED  E'TRGY 

ABSORPTIOMC^^T-LP)        ASSO^PTT  ON  (  FT-LR  ) 


2A16 

-t^n.o 

3.90 

4.0 

2&ifl 

-410.0 

3.50 

4.0 

1A15 

-^0.0 

4.60 

4,0 

1B17 

-40 . 0 

3.50 

4.0 

lCl3 

-40  . 0 

2.f=>0 

4,0 

2Cl9 

-40 , 0 

3.10 

4,0 

3a? 

.  0 

5.40 

5.0 

182 

.0 

5.60 

5.0 

2B2 

.  0 

4.20 

5.0 

1C2 

.0  ■ 

  4.40 

5.0 

2C2 

.  c 

3.'^0 

5.0 

231 

7fS.O 

9.00 

8.6 

381 

7r-i.n 

11  .  "'O 

IBl 

7<=).  n 

10.50 

8.6 

ICl 

76.0 

7, 1^0 

3.6 

2C', 

7f..O 

7.30 

8,6 

IB--. 

12n ,  0 

12 .  ■?0 

11.5 

2B' 

120.0 

11. °0 

11.5 

1C6 

120.0 

11.20 

11.5 

2C5 

120.0 

9.60 

11.5 

3B" 

210  .  0 

20.60 

17.9 

IBf. 

210.0 

  18.70 

17.9 

2B^ 

210.0 

20.20 

17.9 

1C7 

210.0 

17.20 

17.9 

2Co 

210.0 

16.10 

17, Q 

IBl  1 

300.0 

22 . 60 

23,5 

O  Q  r-i 

?  1 .  rj 

300.0 

23 .  0 0 

23.  5 

out 

23  •  5 

3U0 . 0 

21  •  bu 

23.5 

or 

?o  »  I' 0 

-?3  .  n 

1 A  1 H 

3o0  .  u 

?6  »  dO 

26  •  1 

i.  M  i  O 

J  D  U  .  1 J 

0*7  On 
?  /  .  ^-  U 

O  ^  1 

1C14 

360,0 

24.40 

26.1 

2Cl7 

360.0 

27.80 

26.  1 

TRANSITION  REGTOiJ 

f   CALCULATED  VAL'JE 

5 

enfRgy 

CALCULATED 

/  TEMPE^ATUi'E 

CAI  CULftT^n  F 

"       J  ^              I    i.\J:  i 

TF^'prD  ATI  IR'^  f  F  ) 

/  TP) 

4    rt" ^      '  i  U ; X  ^" 

—  1  Is. 

/  r\ 
/                     .  u 

O  .  U 

QP  O 

/                       1  c:  n 
/                         i  D  .  u- 

O  ,  O 

i.  O  "  .  o 

/                   o  u  .  u 

A  9 
O  , 

20.0 

?uo . 

A  Q 

25.0 

~J  -^J  c~  •  ^ 

/  Ann 

7  7 

ts .  n 

/                 o  n  n 

/  105.0 

10.4 

/  120.0 

11,5 

/  135.0 

12.5 

/  l5n.o 

13.6 

/  165.0 

14,7 

/  180.0 

15.8 

/  195.0 

16, o 

/  210.0 

17.9 

/  ^25.0 

19.0 

/  ''40.0 

20.0 

/  255.0 

90.9 

/  ^70.0 

21. 

/  '85.0 

'2.7 

Table  2  9B 

RESULTS   Of   TFST5   OF   CV.M   SPPC I '■'Ei'^S   Of   PLaTF  0, 
HEAT   0-^913-4  Of   A517-^i  STE~L, 
CALCULATIONS  FOR  E^FPGY  /  A9EA     DATA  OF 
PLATE  o:    CVM.    (LT)    ORIF 'iTATIO'i. 
(LT)    A  ,D    (TL)    OPIE'-jTATTOMS  9EP- 

RESEnt  LorjGiTurifjAL  Arjn 

TRANSVERSE  S^EC  I  ME'JS  »  RESPECTIVELY. 


SPEC! VEM 

TEMPERATURE (F) 

OBSEPVEn  ENERGY 

CALCULATED  EMEi 

2Al6 

— u  n  0 

■^77  .Or 

2B18 

— u  n  n 

'J  ^  CI  .  ^  A 

1A15 

— u  0  n 

umi  .77 

389  .  6 

1B17 

-nr.  ,0 

?-^8.t4 1 

38°. 6 

1C13 

-40.0 

2=1.39 

2C19 

2°9. 73 

339,6 

3B2 

.  0 

552. 12 

487.9 

IB? 

.0 

541 . 46 

'487.0 

2B2 

.  0 

'406.09 

iiP,7.  q 

1C2 

.  0 

425.43 

487.9 

2C2 

.  0 

338.41 

487,9 

2B1 

7r),  0 

870 .20 

833.  1 

3B1 

76,  P 

1140 . °2 

833. 1 

IBI 

76.0 

°«^6.  22 

833. 1 

ICl 

76.  n 

715.49 

833.1 

2C1 

76.0 

7S4 . 17 

833 . 1 

IBS 

120.0 

1  1"'9 . 60 

1  l-O  8  .  6 

2d«s 

120 . 0 

1150.59 

1108.6 

ICa 

12  0.0 

1C"2 • "1 

1 1  0  R  ,  6 

2C5 

120.0 

^  c  .  -  X 

3B3 

?  1  n  n 

1  Pf>l .  78 

IB^ 

2 1  n  ,  n 

1808.07 

1733.1 

2Bp. 

?  1  n  .  n 

1C7 

210,0 

1663, 04 

1733.1 

2Cf, 

210.0 

1556,68 

1733.1 

IBl  1 

300  .0 

21 AS. 16 

2271 ,0 

2B^ 

300,0 

?0A9. 1 3 

2271 .0 

1A(S 

300.0 

22:»3,P3 

2271.0 

2A3 

300.0 

23Q7.«7 

2271.0 

1C12 

300.0 

2003.47 

2271.0 

2C9 

300.0 

2?53. 03 

?27i.n 

lAlt 

360.0 

2533.24 

2521,2 

1A18 

360  .0 

2'=>59.03 

2521 ,2 

IClH 

360.0 

2359.20 

2521,2 

2Cl7 

360.0 

2687.^4 

2521.2 

TRANSITION  REOION,    CALCULATED  VALUES 


ENERGY/AREa  CALCULATED  / 

(IfJ  L'^/SQ  IN)       TE-'PERATURE(F)  / 


465.0 

-7.5 

/ 

545,0 

16.3 

/ 

625.0 

35.6 

/ 

700.0 

51.3 

/ 

730,0 

66,5 

/ 

860.0 

80.6 

/ 

940.0 

93,9 

/ 

1020,0 

106,5 

/ 

1100.0 

118,7 

/ 

1180.0 

130,6 

/ 

1260.0 

l'i2,2 

/ 

1340.0 

153,6 

/ 

1420.0 

165.0 

/ 

ISOO.O 

I  7A.tt 

/ 

1580,0 

187.8 

/ 

1 660,0 

199,3 

/ 

1740.0 

211.0 

/ 

1820.0 

223.0 

/ 

I'^OO.O 

r35.2 

/ 

1980.0 

247. q 

/ 

2060.0 

261.2 

/ 

2140.0 

275.1 

/ 

2220.0 

290,0 

/ 

2300.0 

506,0 

/ 

2380.0 

323.4 

/ 

2<»60.0 

343.0 

/ 

E^-lPE^ATURE         CALCULI-TED  EWFPGY 
(F)  /AREA  (  IN-L^/SO  Tm)_ 


.0 

UP7.9 

15.0 

540. 1 

30,0 

600.5 

45,0 

668,9 

60,0 

744.7 

75,0 

B27.3 

90,0 

Q16.1 

105.0 

1010.2 

120.0 

1108.6 

135,0 

1210.4 

150.0 

1314,4 

165.0 

1U19.  ^. 

180.0 

l'^25.4 

195.0 

Ift^O, 1 

210,0 

1733,1 

?25.0 

in"^3,4 

240.0 

1°30,3 

'55,0 

2023,0 

270.0 

2111,0 

?B5,0 

2103.8 

Table  3 OA 


RESULTS   OF   TESTS  OF   CVN   SPECIi'lENS   0^   PLATE  C<» 
HEAT   C4913-4   OF    A517tH  STEEL. 
CALCULATIONS  FOR  E'IFFGY  ABSORPTIO'J  nijA  OF 
PLATE  CK:    CVM»    (TL)  ORIEMTATIom. 
(Lt)    Ar:D    (TL)    ORIE-lTATIOfiS  REP- 
RESENT LO;jGITU-.IfJAL  AfiO 
TRANSVERSE  SDEClME'iS*   P-^SPECT  I VELY  . 

SPfCI'VN       TF,j1PERATU^£(F)      '^^SEPVEI?  EN^^'GY  CALCULATED  '^^I^RCY 

ARSORPTIOM  (FT-L"^)        ABSOPPT I  ON  ( FT-L=^ ) 


T17CK1T 

.0 

5.00 

5. 1 

TloCKlT 

.0 

5  .  '^O 

5.1 

T17CK1C 

.0 

3.50 

5. 1 

TlpCKlC 

«0 

4.00 

5.1 

T17CK1^ 

.0 

5.00 

5. 1 

T1SCK15 

.0 

5.00 

5.1 

T17CK2C 

an .  0 

8.50 

8.7 

TlTiCK^C 

80 . 0 

7.50 

8.7 

T17CK^T 

80  . 0 

10.00 

.  7 

Tl  •,Ck<'T 

30.0 

1  0  .  "^0 

8.7 

TiyCK?  } 

30.0 

9.00 

8  .'7 

T 1  r  C  K  2  ^ 

80  . 0 

8 .  0 

8.7 

T17CK3T 

160.0 

1 3 .  "?0 

14.0 

T1cCK?T 

160.0 

14.^0 

14.0 

T17CK3C 

160 . 0 

12.00 

14.0 

TlnCK3C 

160.0 

12.00 

14.0 

T17CK33 

160.0 

14.00 

14.0 

T1RCK33 

160.0 

14.00 

14.0 

T17CK4C 

16.00 

17.8 

TlnCKUC 

2^+0.0 

16.50 

17.8 

T17CK'+T 

19.00 

17.8 

TlaCK'iT 

2^0.0 

17.50 

 17,8 

T17CK4-J 

2'in.o 

20.00 

17.8 

TlflCK4H 

240.0 

18.00 

17.8 

T17CK5T 

320.0 

18.50 

1C.3 

T1PCK5T 

320.0 

17.50 

1Q.3 

T1TCK5C 

32n.O 

18.50 

1°.3 

Tlr.CK5C 

320.0 

18.00 

19.3 

T17CK5R 

32n.o 

?0.00 

ia.3 

Tl«CK5a 

320.0 

21.00  • 

19.3 

TRANSlTIOr'  REGION»   CALCULATED  VALUES 


ENfRGY  CALCULATED 

ABc;ORPTION  TEvPERATUR^  ( F ) 
10.0  TOO. 4 

15.0  177.0 


/ 

TEvPE'^ATURE 

CALCULATEP.  EME^GY 

/ 

(F) 

APS0RPTI0rj(FT-L3) 

/ 

110.0 

10.6 

/ 

115.0 

11.0 

/ 

120.0 

11.3 

/ 

125.0 

11. 

/ 

130.0 

12.0 

/ 

135.0 

12.4 

/ 

140.0 

12.7 

/ 

145.0 

13.0 

/ 

150.0 

13.4 

/ 

155.0 

13.7 

/ 

160.0 

14. '1 

/ 

165.0 

14.3 

/ 

170.0 

14. 

/ 

,  175.0 

14.9 

/ 

180.0 

15.2 

/ 

185.0 

15.4 

/ 

190.0 

15.7 

/ 

195.0 

16.0 

/ 

200.0 

16.2 

/ 

205.0 

16.4 

Table  30B 


RESULTS   OF    TfSTS  0^^  CVN   SPECP-'ENS   Op   PLATE   C-»  . 

HEAT   C4913-4   OF    A517-H  STEEL, 
CALCULHTIOrjS  FOR  E'-f^RGY  /  ^REi     DATA  OF 
PL^^£  CK:    CVN'»    (TD  CRTrrjl-iTIO:!. 
(LT)    A-.O    (TL)    ORIE"TATT0NS  REP- 
RESErjT  LONRITU'^INAL  AMD 

Transverse  specive^Si  Ri^sPECTiyELY. 

SPECI"'E.N       TEMPERATURE  (F)      O^S^^VE'^  EME°GY  CAL'^ULAT'^D  =:nER'--Y 

AREA  (IN-L=/S'^   T!)      /  AREA  ( I M-LB/SO  P') 


T  1  TP  1/  1  X 

•  u 

4      . 0  0 

491 .  U 

1  i  cS  ^  •n  X  1 

n 
«  U 

533 . 55 

4P4  .  4 

n 

•J  0<D  *    -  C 

494  .  U 

1  A  n  V-  I\  X  L 

n 

355 , q2 

494  .  a 

1  J.  /CIS  i  -j 

•  u 

U  Q    .  1  1 

49U  .  4 

1  X  ^c  M 

•  u 

UPti  ,  u 

T 1  '7ri/  o 

1  X  I'-r^^.^ 

fin 

Q  O  1  7 

T  1  n  C 

o '  J  •  J 

7oa  U7 

A? n  tx 

1  X  /  L IV  ^  1 

o  'J  •  u 

A  P  0  £x 

o  'J  •  U 

X  'J  1 H  •  u  X 

AP  0  [1 

1  X  /UK/:'-'. 

otj  •  U 

c?  ^  o  .  X 

A? n  fx 

T  1  r,  r  1/  T  "J 

on  n 

(5  O  1  A 

A? n  £1 

1  c  n  n 
1  o'J  •  U 

1 T  n  A  7q 

X  OD  i  .  / 

T  1  —  P      "7  T 

IbO  «  u 

1  /I  n  n    O  Q 

1  T  A  1  7 
1  OO  X  .  / 

T17CK3C 

160.0 

11(=,1 .96 

1361.7 

Tl:;CK3C 

loO.O 

1 1"^6.95 

1361.7 

T17CK3,-' 

160.0 

13=;6.  05 

1361 .7 

T1aCK3  3 

160.0 

i3=;o .  33 

1361.7 

T17CKUC 

240.0 

15U5.45 

175-5.3 

TIrCK^C 

240.G 

1590.31 

1752.3 

TIvCK'J-T 

^  n  r\ 
2h9  .  U 

13^3, 36 

175^.3 

1  iALK't  1 

loBB.'J-O 

..  1752.3 

T  1  -^r  1/  LLn 
1  X  -^ 

Oil  r.  n 

l°32.5i+ 

1752.3 

oil  n  n 

1734.66 

1752.3 

Ton  n 

17fl7.B3 

1882.3 

T  1  o  r  c; 

1  i  .T    K.  D  1 

"?  o  n  n 

16°B.40 

1882.3 

Ton  rv 

1787. ?7 

1882.3 

TOO  n 

1735.65 

1882.3 

Ton  n 

1931.57 

1882.3 

Ton  n 

2026.60 

1832.3 

TRANSITIO'I  REGIOrj 

»   CALCIJLATED  VALUES 

ENFRGY/APE 

i  CALCULATED 

/ 

TE'^PE^ATURE 

CflLCULATEl'  E 

(IN  L=3/SQ 

TM)  TZ-.'OER^TURE(F) 

/ 

(F) 

/APEA{TN-L°/ 

495.0 

.3 

/ 

10.0 

516. 1 

575.0 

2°. 8 

/ 

20.0 

=^43.1 

655,0 

/ 

30.0 

575.7 

730.0 

64.3 

/ 

40.0 

614.1 

810.0 

78.3 

/ 

50.0 

6'=^8.0 

890.0 

91.1 

/ 

60.0 

707.3 

970.0 

103.1 

/ 

70.0 

•7<^1.6 

1050.0 

114.7 

/ 

80.0 

820  .4 

1130.0 

126.2 

/ 

90.0 

803. 1 

1210.0 

■  137.6 

/ 

100.0 

°49.0 

1290.0 

1U9.2 

/ 

110.0 

1017.2 

1370.0 

161 .3 

/ 

120.0 

1036.8 

1150.0 

17a. n 

/ 

130.0 

ll'=^7.0 

1530.0 

137.  Q 

/ 

140.0 

12'6.7 

1610.0 

203. S  . 

/ 

150.0 

1?°5.3 

1690.0 

222.0 

/ 

160.0 

1361.7 

1770.0 

24(^.  1 

/ 

170.0 

11125.2 

1850.0 

2B5.3 

/ 

130.0 

iaA5.-5 

/ 

190.0 

l^^ui  .tx 

/ 

..      .  200.0 

1593.0 

Table  30C 


RESULTS  OF    TESTS   OF  CVN   SPECT'iENS   OF   PLATE  ^ 
HEAT   C^9l3-4   OF   A517-H  STEEL. 

calculations  for  latfral  expa'.sion  nata  of 
plaTe  ck:  cv-u  (tl)  ortentaticj. 
(lt)  a.'ic  (tl)  oriemtatt0m5  rep- 
RESENT LO:,GITU->ItjAL  A.^^ 
TRiNSVtRSE  SDECIMENS*  p-^SPECTIVELY. 

SPfCIMEN       TEMPERATUPE(F)    observed  LATERAL       CALCULATED  LATtraL 


EXPAN'SION  (MILS) 

EXPAfJSlON  (MIL'-^) 

T 1 7  C  K 1  T 

.0 

3.00 

4.9 

TlflCKlT 

.  0 

5.50 

4,9 

T17CK1C 

.  0 

4.00 

4,9 

T18CK1C 

.  n 

4.00 

4,9 

T17CK1^ 

.0 

5.00 

4.9 

TlfiCKl''^ 

.0 

4.'^0 

4,9 

Tl7CK?C 

80 .  n 

8.00 

8. 1 

Tl.dCK2C 

80 . 0 

12.00 

8.  1 

* 

T17CK2T 

80.0 

8.00 

f^.  1 

Tl  aCK^.T 

60.0 

9.00 

8.1 

Tl7CK'o 

80.0 

a. 00 

8.1 

TlaCK2r. 

80.0 

8.00 

8.1 

T17CK3T 

loO.O 

12.00 

12.8 

TlaCK3T 

ISn.O 

13.00 

12.8 

T17CK3C 

160.0 

11.00 

12,8 

T13CK3C 

i6n.o 

-  12.50 

12,8 

Tl7CK3i 

160.0 

12.50 

12,8 

T1ACK3.--, 

160.0 

13.00 

12.8 

Tl7CK^C 

Si+O.O 

15.50 

16.. 8 

TlsCKO-C 

240 . 0 

16.no 

lA.R 

T17CK'iT 

2*+0.0 

18.00 

16,8 

TiaCK^iJ 

2^+0.0 

15.50 

16,8 

Tl7CK'i^^ 

240.0 

18.00 

16.8 

Tl  ^CK'-iFs 

240.0 

18.50 

16.8 

T17CK5T 

320.0 

17.50 

18.7 

T1RCK5T 

320.0 

19.00 

18,7 

T17CK5C 

320.0 

16.00 

18,7 

T13CK5C 

320.0 

..  .-  18.50 

18,7 

T17CK5S 

320.0 

18.00 

18.7 

Tl8CK5n 

320.0 

19.50 

18,7 

TRANSITION  REGION*   CALCULATED  VALUES 


LATERAL  CALCULATED  /     TEMPERATURE         CALCULATEn  LATERAL 

EXPAnSION(vILS)    TE''"dERATURE(F)    /  (F)  EVPANSTON(MILS) 

5,0                         3.1                 /  10.0  5.2 

10.0                     113.4                 /  15.0  5.3 

15.0                     199,3                /  20.0  5.5 

.         -       /  25.0  5.6   

/  30.0  5.8 

/  35.0  6.0 

/  40.0  6.2 

/  45.0  6.4 

/  50.0  6.6 

-  -       -  _  .  .     /  55.0  6.8 

/  60.0  7.0 

/  65.0  7.3 

/  70.0  7.5 

 -                   _    .   /  .  -  75.0  .7.8 

/  80.0  8.1 

/  85.0  8.3 

/  90.0  8.6 

/  95.0  8,° 

/  100.0  9,2 

-      -  .    *                   /                 105.0  .    9.5  _  


APPENDIX  A 


CHARPY  DATA  ON  SEVEN  ASTM  A5 14/5 17  STEELS 


These  data  are  from  a  current  investigation 
and,  therefore,  have  not  been  released  to 
the  public  by  the  State  of  California 
Department  of  Public  Works. 

These  data  are  proprietary  information  for 
use  by  the  Federal  Government  only. 


•Al 


Plato  A,  A517-F,  2-1 /A  in.,  Hent  59863-20 
Precrack  Charr^y  Innact 


Test 

Specimen 

Energy 

Lat  Expans 

(  F) 

No . 

(f t-lb) 

(mils) 

-AO 

5A1 

2.06 

1 

5A2 

2.10 

0 

5A3- 

2.26 

1 

-20 

A-1 

2.01 

1 

A--2 

2.05 

0 

0 

A- 3 

2.80 

2 

A-4 

2.59 

2 

+20 

A-5 

3.28 

3 

A- 6 

3.90 

3 

+40 

5A7 

3.76 

3 

5A8 

3.98 

4 

5A9 

4.32 

4 

RT 

5A10 

7.69 

8 

5A11 

6.87 

9 

5A12 

7.01 

8 

+120 

5A13 

10.  75 

13 

5A14  ■ 

11.60 

15 

5A15 

12.09 

14 

+160 

5A16 

15.  8 

18 

5A17 

17.0 

18 

5A18 

17.7 

21  . 

+180 

5A4 

20.6 

23 

DAD 

Xo  .  J 

5A6 

19.1 

21 

+210 

5A19 

23.8 

26 

DA.ZU 

5A21 

29.7 

30 

rpy  V-N 

otch 

-40 

6A1 

13.20 

10 

6A2 

14.55 

11 

6A3 

13.28 

8 

0 

6A4 

15.20 

9 

6A5 

15.73 

11 

6A6 

16.42 

11 

40 

6A7 

17.29  - 

11 

6A8 

20.19 

14  • 

6A9 

15.73 

10 

+74 

6A10 

19.40 

13 

6A11 

18.58 

14 

6A12 

16.68 

12 

II 


/  ■ 


I 


Al  (Continued) 


Plate  A,  A517-F,'  2-1/4  in.,  Heat  B9863-2C  CCont.) 
Charpy  V-Notch  (cont.) 


Test 
(°F) 

Specimen 
No . 

Energy 
(ft-lb) 

Lat  E 

(mi 

+120 

6A13 

21.40 

21 

6A1A 

25.36 

20 

6A15 

26.35 

24 

+160 

6A16 

30.57 

26 

6A17 

30.48 

25 

6A18 

27.19 

24 

+210 

6A19 

37.93 

32 

6A20 

39.06 

35 

6A21 

42.53 

36 

A2 


Plate  AL,  A317n,  2-1/A  in.,  Hent  AA071-6 
Precrack  Charpy  Impact 


Test 
y 

Specimen 

NO  • 

Energy 
(.rt-ib; 

Lat  Expans' 

(.mils ; 

+80 

5AL1 

2.61 

0 

-AO 

SAL  2 

4.82 

2.5 

0 

5AL9 

6.  33 

3.5 

_!_0  A 

+20 

CAT  O 

jAL  J 

/  .u 

AL-1 

7.05 

6.0 

-AO 

AL-2 

8.60 

9.5 

AL-3 

8.72 

7.5 

+60 

AL-A 

9.04 

10.0 

AL-5 

10.50 

10.5 

+74 

5AL4 

13.0  ■ 

12.5 

5AL8 

14.1 

12.5 

+120 

CATC 

5AL5 

ly .  0 

17  0 
X  /  .  u 

+160 

5AL7 

24.2 

22.5 

AT  C 

AL-o 

+210 

5AL6 

32.6  . 

32.0 

h 

-AO 

4AL1 

5.95 

2.5 

0 

AAL2 

10.5 

7 

+20 

4AL3 

11.9 

8 

4  ALA 

10.4 

6 

4AL5 

13.1 

9 

+74 

4AL6 

20.85 

16.5 

4AL10 

22.5 

18 

+120 

4AL7 

24.7 

20.5 

4AL9 

31.1 

26.5 

+210 

4AL.8 

41.8 

36.5 

I 

I 

i 

i 

i 
I 

! 
\ 
\ 
I 
1 
I 

j 


A3 


■    Plate  L,  A517F,  2-1/4  in.,  Heat  97L168-06W2 
Precrack  Charpy  Impact 


Test 
(  F) 

Specimen 

XT 

No . 

Energy 
(ft-lb) 

Lat  Exp 
(■mils 

-«0 

5L1 

7.2 

6 

5L10 

6.8 

4.5 

-60 

L-1 

10.2 

10.5 

8  > 

-40 

5L2 

12.4 

10 

L-3 

13  9 

L-4 

14.0 

13 

-20 

L-5 

I'd.  S 

L-6 

18.6 

17 

0 

5L7 

26.3 

24.5 

90 

+20 

5L3 

23.2 

19 

+40 

L-7 

36.9 

36 

L-8 

42.6 

37 

+73 

5L4 

44.4 

39.5 

5L9 

48.4 

39.5 

+120 

5L5 

52.8 

45 

+210 

5L6. 

52.6 

45 

Charpy  V-Notch 


-80 

4L9 

10.9 

7.5 

4L10 

8.8 

^5.5 

-40 

ALl 

39.8 

29 

0 

4L2 

72.3 

50 

+20 

4L3 

79.1 

48 

4L4 

65.5 

44 

4L5 

70.5 

45 

+73 

4L6 

79.1 

51 

+120 

4L7 

78.8 

51.5 

+210 

4L8 

74.9 

53 

Plato  >f,  A.514-F,   2-J  /  ^  In.,  Heat  92L088-10U2 
Precrack  Charpy  Impact 


Test 
(°F) 


Specimen 
No . 


Energy 
(ft-lb) 


Lat  Expans 

(m.ils) 


-100 

5M9 

9.4 

7.5 

M-1 

11.6 

10 

M-2 

11.8 

-80 

5M1 

14.  8 

13.5 

5M10 

13.4 

13.0 

-60 

M-3 

23.2 

20.5 

M-4 

20 . 4 

21 

Jo .  2 

Zo.D 

5M9 

29.4 

23 

-20 

M-5 

36.3 

34 

M-6 

42.4 

37.5 

0 

5M8 

51.0 

41.5 

+20 

5M3 

53.2 

41.5 

+7A 

5M4 

51.3 

42 

jM_> 

+210 

5M6 

49.4 

42.5 

rpy  V— Notch 

- 

-100 

4M10 

24.1 

17.5 

-80 

4M9 

32.2 

23 

-AO 

4M1 

51.3 

34 

0 

4M2 

64.7 

44 

+20 

4M3 

66.7 

47 

4M4 

64.5 

46.5 

4M5 

65.8 

47.5 

+74 

4M6 

66.7 

41.5 

+120 

4M7 

66.7 

48.5 

+210 

4M8 

64.8 

46 

A5 


Plate  0,  A517-H,  2-1/A  in..  Heat  CA913-A  ... 
Test  Specimen  Fnerp.v  (ft-lh) J   Lat  Expans  (mils) 


Precrack  Charpy  Impact 


0  2C13  2.2 

2C16  2.6 
2A19  4.0 
2B1A  3.3. 

+76  1C8  5.8 

2C7  5.5 
lAl  7.1 
1B7  7.1 
2A1  6.6 
2B7  7.3 

+120  ICll  6.9 

2C10  6.6 
1A4  9.0^ 
1A19  7.9- 
IBIO  7.7 
1B19  7.1- 

+160  1C18  8.6 

1C19  7.6 
2A11  9.5' 
2A12.  9.5. 
2B10  8.8 

+210  1C9  9.5 

2C8  10.3. 
1A2  11. A 

1B8  11. A- 

2A2  11 . 6 

2B8  ,  10.8 

+300  ICIO  14.6 

1A3  15.6 
1B9  .  '  14. A 

+360  2C11  16.1 

2C12  1A.9  . 

2A17  17.6 
2A18  •  16.2. 

2B12  15.5 


(°F)  No.  Midthick      Surface  Midthick  Surface 


\ 


■r 


A5  (Continued) 


PJateO,  A517-H,  2-1/A  in..  Heat  CA913-A  (Cont'd) 


Test 
(°F) 


Specimen 
No. 


Ener^'V  (ft-lb) 


Midthick 


Surf  ace 


Lat  Expgns  (nils) 
Midthick  Surface 


Charpy  V-Notch  Tmoact 


-AO 


1C13 
2C19 
2A16 
2B18 
1A15 
1B17 


2.6 
3.1 


3.9 
3.5 
A. 6 
3.5 


1C2 
2C2 
1B2 
2B2 
3B2 


A. A 
3.5 


5.6 
A. 2 
5. A 


+76 


ICl 
2C1 
IBl 
2B1 
3B1 


7. A 
7.8 


10.2 
9.0 
11.8 


+120 


1C6 
2C5 
1B5 
2B5 


11.2 
9.6^ 


12.2 
11.9 


+210 


1C7 
2C6 
1B6 
2B6 
3B8 


17.2 
16.1 


18.7 
20.2 
20.6 


+300 


1C12 

2C9 

1A6 

2A3 

IBll 

2B9 


21.6 
23.0 


23.0 
2A.8 
22.6 
21. A 


+360 


ICIA 
2C17 
lAlA 
1A18 


2A.A 
27.8 


26.2 
27.2 


A6 


Plate  R,  A51A-n,  2-in.,  Heat  07619-03W1 
Precrack  Charov  Tippact 


Test  Specimen  Energy  Lat  Expans 

(°F)  No.  (ft-lb)  (mils) 


-100 

5R9 

2.60 

0 

-80 

5R1 

2.92 

0 

-60 

R-1 

4.11 

2.5 

R-2 

4.49 

3.5 

-40 

5R2 

4.42 

2 

S  73 

5 

R-4 

5.38 

A 

-20 

R-5 

7.22 

7 

R-6 

6.30 

6 

0 

5R7  . 

9.77 

8 

J1S.O 

in  0 

XVJ  .  z  • 

O.J 

+20 

5R3 

.  12.0 

11.5 

+73 

5RA 

17.8 

16.5 

+120 

5R5 

26.0 

23.5 

+210 

5R6 

35.5 

35 

rpy  V— Notcli 

-80 

4R9- 

6.23 

A. 5 

-40 

4R1 

10.0 

9.5 

0 

AR2 

19.05 

13.5 

+20 

4R10 

24.3 

'  18 

4R3 

21.8 

18 

4R4 

22.8 

16 

4R5 

16.9 

12.5 

+73 

4R6 

33.9 

25.5 

+120 

4R7 

43.5 

3A.5 

+210 

ARB 

56. A 

A7 

A7 


Plate  Z,  A517-U,   2-1/A  in..  Heat  B9093-'^B  ' 
Precrack  Charuv  Impact 


Test 

Speciinen 

Energy 

Lat  Expans 

CF) 

No . 

(ft-lb) 

(mils) 

-100 

578 

3.41 

1.5 

-80 

5Z1 

4.32 

1.5 

-60 

Z-1 

4.43 

1 

Z-2 

5.42 

2.5 

-AO 

5Z2 

6.42 

4 

Z-3 

5.92 

2.5 

-20 

5Z10 

6.98 

5.5 

Z-4 

7.18 

6 

0 

5Z9 

9.67 

7 

Z-5 

9.67 

1' 

+20 

5Z3 

13.2 

10 

5Z7 

11.05 

9 

+40 

2-6 

13.6 

11.5 

Z-7 

13.1 

9.5 

+74 

5Z4 

20.35 

17 

Z-8 

19.1 

15 

+120 

5Z5 

29. S 

24 

+210 

5Z6 

41.3 

33.5 

Charpy  V-Notch 

-100 

4Z10 

7.55 

3.5 

-80 

4Z9 

8.13 

.  3.5 

-40 

4Z1 

10.9 

6.5 

0 

4Z2 

22.5 

15.5 

+20 

4Z3 

25.3 

17.5 

4Z4 

23.6 

18 

4Z5 

28.8 

19 

+74 

4Z6 

36.1 

20.5 

+120 

4Z7. 

45.6 

32.5 

+210 

4Z8 

55.0 

41.5 

APPENDIX  B 


Test  Plan  for  Specimens  Submitted  to  NBS  fo 
Testing  and  Computer  Evaluation.  Specimens 
were  Taken  from  Plate  CK,  Heat  C4913-4, 
A517-H  Steel. 


Bl 


Longitudinally  Oriented  (LT) 

Specimen 
Location 


Test  Temperature  (F) 
+80  +160  +240 


+320 


Top 

17CK1T 

T  O  ^  T'  1  m 

loCKlT 

17CK2T 

17CK3T 
loCK Jl 

17CK4T 
loCK4T 

17CK5T 
IdCKoT 

Charpy  V-notch 
(CVN) 

Center 

17CK1C 

17CK2C 

17CK3C 

17CK4C 

17CK5C 

Bottom 

17CK1B 
18CK1B 

17CK2B 
18CK2B 

17CK3B 
18CK33 

17CK4B 
1SCK4B 

17CK5B 
18CK5B 

Top 

17CK6T 
18CK6T 

17CK7T 
18CK7T 

17CK8T 
18CK8T 

17CK9T 
18CK9T 

17CK10T 
18C?aOT 

Precracked  Char 
(PCI) 

Center 

17CK6C 

17CK7C 

17CK8C 

17CK9C 

17CK10C 

Bottom 

17CK6E 
18CK6B 

17CK7B 
18CK7B 

17CK8B 
18CK8B 

17CK9B 
18CK9B 

17CK10B 
18CK103 

Transverselv  Or 

iented  (TL) 

Top 

T17CK1T 
T18CK1T 

T17CK2T 
T18CK2T 

T17CK3T 
T18CK3T 

T17CK4T 
T18CK4T 

T17CK5T 
T1SCK5T 

Charpy  V-notch 
(CVN) 

Center 

T17CK1C 
T18CK1C 

T17CK2C 
T18CK2C 

T17CK3C 
T18CK3C 

T17CK4C 
T13CK4C 

T17CK5C 
T18CK5C 

Bottom 

T17CK1B 
T18CK1B 

T17CK2B 
T18CK2B 

T17CK3B 
T18CK3B 

• T17CK4B 
T18CK4B 

T17CK5B 
Ti8CK53 

APPENDIX  C 


Results  of  Measurements  Taken  on  Specimens  from 
Plate  CK  of  Heat  C4913-4,  ASTM  Type  A517-H  Steel. 


CI 


A 

SIDE   1 » 

SPFClMrN 

• 

FNfRcy 

latfRal 

spcc I mfn 

SIDF 

FR actuRf 

NUM8CR 

Tf mpfRatuRf 

AB50KPTHJN 

FXPA^iS  I  Of4 

DFPTh 

2 

dfpth 

LENGTH 

(F) 

(  FT-LB  ) 

(MiL3. ) 

(  IN.  ) 

(  IN.  ) 

("in.  ) 

(  IN.  ) 

TlSrxiB 

0.0 

5.0 

4.5 

,3945 

.  3949 

.3  148 

2 .1596 

n7r<iB 

0.0 

5.0 

5.0 

,3943 

.3  944 

.3  149 

2.1603 

0.0 

4.0 

A.O 

,3947 

.3947 

.3152 

2. 1589 

T17CK1C 

0.0 

3.5 

4.0 

,3946 

.3946 

.3  147 

2. 1596 

T18r<lT 

0.0 

5,5 

5.5 

,3945 

.3947 

.3134 

2.1597 

T17CK1T 

0.0 

5.0 

3.0 

,3942 

.3943 

,3144 

2 . 1 b^9 

18CK1B 

0.0 

^♦.5 

3.0 

,3946 

.  3946 

.  3  148 

2  .  1 590 

17CH1B 

0.0 

4.0 

3.0 

,3946 

.3947 

.  3  147 

2 . 1 574 

17CK1C 

0.0 

^,0 

3.0 

,3943 

.3943 

.3144 

2.1604 

18CK1T 

a.o 

A.O 

3.0 

,3946 

.3946 

.3  144 

2.1589 

17rKlT 

0.0 

4.5 

4.5 

.3942 

.3943 

.3151 

2.1601 

iec<6B 

0.0 

'*.o 

6.0 

,3946 

.3948 

.2695 

2.1592 

17CK.6B 

0.0 

4.0 

5.0 

,3942 

.3944 

.2691 

2.1610 

17CK6C 

0.0 

3.5 

4.0 

,3947 

.3947 

.2740 

2.1591 

18rK6T 

0.0 

4.0 

3.5 

,3942 

.3943 

.2785 

2.  1564 

17CK6T 

0.0 

4.0 

3.5 

,  3944 

.3946 

.2702 

2.1616 

T18'-K2r 

80.0 

8.5 

8.0 

,  3946 

.3946 

.3147 

2 .1602 

T17rK2R 

80.0 

9.0 

8.0 

,3950 

.3949 

.3150 

2.15°9 

T18r<2r 

30.0 

7.5 

12.0 

,  3944 

.3945 

.3149 

2.1570 

TllrKZr 

80.0 

3.5 

8.0 

,3944 

.3943 

.3148 

2.1619 

TiecK2T 

80.0 

10.5 

9.0 

,3946 

.3949 

,3149 

2.1598 

T17nC2T 

80.0 

10.0 

8.0 

,3946 

.3947 

.3151 

2.1612 

18CK2B 

80  .0 

•  9.5 

8.0 

,3946 

.3946 

.3148 

2.1617 

17CIC2R 

80.0 

9.0 

7.5 

,3946 

.3946 

.3143 

2.1563 

17CK2C 

80.0 

7.0 

6.0 

,3946 

.3946 

.3  147 

2.1574 

18CtC2T 

80.0 

10-5 

9.0 

,3944 

.3945 

.3  147 

2.1598 

17rK2T 

SO.O 

10.5 

8.0 

,3946 

.3947 

.3152 

2.1597 

17C<7b 

SO.O 

6.0 

7.0 

,3947 

.3947 

.2728 

2 . 1539 

18CK7B 

80.0 

6.5 

6.0 

,3943 

.3943 

.2714 

2.  1625 

17CK.7T 

8C  .0 

7.0 

5.5 

,3946 

.3947 

.2723 

2.1586 

18CK7T 

30.0 

6.0 

6.0 

,3942 

.3942 

.2747 

2.1613 

17CK7C 

30.0 

5.5 

5.0 

,3942 

.3943 

.2750 

2.1612 

T17COR 

160.0 

14.0  ■ 

12.5 

,3942 

.3943 

.3  142 

2.1597 

T18COB 

160  .0 

14.0 

13.0 

,3946 

.3947 

.3152 

2  .i-5  9  9 

T 18rK3r 

160.0 

12.0 

12.5 

,3944 

.3945 

.3151 

2.1598 

T17c<3c 

160  .0 

12.0 

11.0 

,  3944 

.3943 

.3143 

2. 1603 

T18c<3f 

160  .0 

14.5 

13.0 

,3946 

.3946 

.3149 

2,1539 

T17CK3T 

160  .0 

13.5 

12.0 

,3943 

.3943 

.3144 

2,1592 

17CK3B 

160.0 

15.0 

12.5 

,3944 

.3945 

.3144 

2.1600 

18CtC3B 

160.0 

13.0 

12.0 

,3946 

.3946 

,3147 

2.1596 

17rK3c 

160.0 

15.0 

13.0 

,3942 

.3942 

.3144 

2.1604 

lerOT 

160.0 

15.0 

13.0 

,3945 

.3946 

.3147 

2.1568 

17CK3T 

160  .0 

14,0 

14.0 

,3944 

.3943 

.3  148 

2.1589 

18CK8B 

160  .0 

3.0 

3.0 

,3946 

.3946 

.2718 

2. 1602 

17CK.8B 

160.0 

3.5 

7.0 

3944 

.3943 

.2702 

2.1601 

18CIC8T 

160.0 

9.0 

10.0 

,3946 

.3947 

.2772 

2.1592 

17CK.8T 

160.0 

8.0 

8.0 

,3946 

.3947 

.2774 

2.1609 

I7c<ac 

160  .0 

11.0 

8.5 

,3947 

.3947 

.2746 

2.1598 

T18CIC*T 

2h0.0 

17.5 

15.5 

,3948 

.3946 

.3152 

2.1536 

17CKAC 

2^*0.0 

19.5 

19.0 

,3950 

.3948 

.3155 

2. 1601 

17C<'^T 

240.0 

18.5 

■  17.0 

,3950 

.3948 

.3158 

2.1592 

18C<^T 

2<*0.0 

18.5 

17.0 

,3948 

.3948 

.3154 

2.1568 

17CK4B 

240  .0 

20.0 

20.0 

,3949 

.3949 

.3152 

2.1616 

T17C^'»T 

240.0 

19.0 

18.0 

,  3948 

.3948 

.3150 

2 .1606 

T17CK'»C 

240.0 

16.0 

15.5 

,3946 

.3944 

.3150 

2.1605 

T18CK4C 

240.0 

16.5 

16.0 

,  3946 

.3945 

.3156 

2.1599 

T17CK4R 

240.0 

20.0 

18.0 

,3950 

.3945 

,  3  148 

2.1607 

T18C<^B 

240.0 

18.0 

18.5 

,3947 

.3948 

.3154 

2 . 1603 

18(-K4B  » 

240.0 

,3947 

.3949 

,3153 

2.1613 

17C1C'3R 

240.0 

11.0 

12.5 

.3950 

.  3947 

,2808 

2 .1605 

18CK9T 

240  .0 

11.0 

12.5 

,3950 

.3948 

,2772 

2.1567 

17CK.9C 

240.0 

U.O 

13,0 

.3948 

.3949 

.2733 

2.1617 

ieCK9B 

240  .0 

12.0 

12.0 

.3950 

.3948 

.2667 

2.1616 

17rK9T 

240.0 

11.0 

11.5 

.3950 

.3947 

.2752 

2.1534 

320.0 

21.5 

19.5 

.3950 

.3948 

.3150 

2  ,1564 

17rK5T 

320.0 

23.0 

21.0 

.3951 

.3948 

.3  152 

2 .1590 

17rlt5B 

320.0 

23.5 

23.0 

.3950 

.3948 

.3151 

2 .1605 

17CK5C 

320.0 

24.0  • 

24.0 

.395  1 

.3949 

.3151 

2.1598 

18CK.5B 

320.0 

25.0 

20.5 

.3950 

.3943 

.3  149 

2.1615 

H7C-6T 

320.0 

18.5 

17.5 

.3945 

.3947 

.3146 

2.1620 

T18CIC5T 

320.0 

17.5 

19.0 

.3948 

.3  946 

.3152 

2.1616 

T17rK5C 

320.0 

16.5 

16.0 

.3949 

.3947 

,3147 

2.1622 

T18rK5r 

320.0 

18.0 

18.5 

.3947 

.3947 

,3153 

2.1612 

TlSrKSB 

320.0 

21.0 

19.5 

.3946 

.3945 

.3  152 

2 . 16C6 

TlTr<5B 

320.0 

20.0 

18.0 

.3946 

.3947 

.3148 

2.1610 

18CK10T 

320.0 

12.0 

13.0 

.3951 

.3948 

.2687 

2.1574 

17CK.10T 

320.0 

14.0 

16.0 

.  39'*9 

.3947 

,2376 

2.1591 

17CK10C 

320  .0 

■14,0 

17.5 

.3953 

.394^ 

.2769 

2.161 1 

nrif  1  Os 

320.0 

14.5 

17.0 

.3948 

.3948 

.2760 

2.1607 

320.0 

15,0 

17.0 

.3953 

'  .3951 

.2762 

2.1623 

*  SPl",  .  ■'fN   IMPROPERLY   TcSTFDi   NOT  USED    IN  RfPORT. 
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